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** Omnofl ro« MaUB gimt divinae sapientiaB et potentias diviticc felioitatia 
humane ; — ex harum u«u bonitas Creatoris ; ex palchritudine 6(j(^ientia Domini ; 
ox oeoonomiA in oonservatione, projwrtiono, renovation©, potmtia majofltntis 
oluoet. Eomm itoqtie indagakio ab hominibun »ibi reliotia aettipfer lestimata; 
A VerA eruditis et sApieiitibus eempor exculta ; mal^ doetia et barbaria aemper 
inimiea fuit.” — 


“ Quel quo soit le principe de la vio animale, il n© faut qu’ouvrir los yeux pour 
voir qii’elie eat 1© ohof-d'<»uvre de la Toute^puisaanoo, et lo but ouquel kc rappor- 
tont aes operation©.” — B hucknisKi Thiorie du Systhne Animal^ Deyden. 

1767. 


.... Tlie sylvan powers 

Obey our summons ; from their di^epesfc dells 
The Dryads come, and throw their garlands wild 
And odorous branohes at our feet ; tlio Nymphs 
That press with nimble step the mountain-thyme 
And purple heath-llower oome not empty-handed, 

But scatter roimd ten thousand forms minute 

Of velvet moss or lichen, tom from rock 

Or rifted mk or cavern deep : the Naiafds too 

Quit their loved native stream, from whose amooth face 

They crop Uic lily, and each sedge and rush 

That drinks the ripplihg tide: the frossen poles, 

Wliere peril waits the bold adventurer*® tread, 

The btifning sand© of Borneo and Cayenne, 

All, all to us unlock their secret stores 
And pay their cheerful tribute. 

jr. Tavloji^ 1818, 
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I. — On a living Spinote Rhynchonella^cun Japan, 

By the late Thomas Davidson, LL.D., F.R.S. 

g JTRODUCTOnv. — The material for this paper was found on 
. Davidson’s table after his death, with a wood-block drawn 
from his own illustrations. In aocordunco with his wishes I 
have prepared for press the following short notice of this new 
and most interesting recent Brachiopod, the last he was des- 
tined to figure and describe, for death pat an end to his life- 
long laboure on the Brachiopoda on October 14. 

Ifr. Davidson intended this paper for the * Annals and Ma^a- 
aiue of Natural History,’ and it now seems peculiarly fitting 
that it should be published in the periodical which issued his 
first important memoir on the group, that ** On the Classifi<- 
cation of the Brachiopoda” (vol. ix. 2nd series, 18d2), just 
thirty-three years ago. — Ahnes Cbane.] 

JBhynehonella Ddderleinif Dav., n. sp. 

Shell transversely sub^ntagonal, wider than long, hinge- 
line obtusely angular. Dorsal valve deep, wsteriorly uni- 
formly convex, anteriorly divided into three l<ms, the central 
one fonpin|; a broad, rounded, raesltd fold, varying in eleva- 
don according to the age of the individual. Ventral valve 
mnek less deep than the dorsal one^ with a broad mesial sinus 
of greater or lesser depth commencing at a third of the length 
of the shell And extendmg to the mnt Beak moderately 
produced, almost erect, with an oval-ehaped foramen situated 
under its gently incurved an^lar extremity tmd margined 
liy narrow deltidial plates. Lateral margins of the valves 
Ann. ih M(^. N. Brfrt. Ser. 5. VvH. xvU. 1 



2 Dr. T. Davidson on a living Spinosf* Rhynchonella. 

slightly sinuatcd and forming in front a more or less elevated 
curve. Surface of valves marked with numerous delicate radi- 
ating ribs, with interspaces between them of almost equal 
widtli, and increasing in number at variable distances from 
the beak by the interpolation of shorter riblets. Ribs num- 
bering in full-grown specimens sixty, close to the margin. 
Valves closely crossed by numerous equidistant concentric 
raised or foliated lines of growth, giving rise at the margin 
on each riblet to short, sloping or erect, hollow spinuleii. 
Shell-structure fibrous, colour light yellowish grey. In the 
interior of the dorsal valve are two short curved lamell® for 
the suppoii: of the labial appendages. Length 1 2, breadtii 13, 
depth 7 lines 

In the young state the shell is much flatter, without a 
mesial fold, the ribs are fewer in number, and the spines have 
not yet become developed. Number of ribs about thirty, half 
of which originate fiorn the interpolation of shorter ones 
between the others ; some are also due to bifurcations. 

llahitat. Several epecimens of this new and interesting 
Hj)ecies were dredged by Dr. L. Dbderlein in the living state in 
about IGO fathoms in Bagami Bay, Japan, It. Dbderhini is 
often found attached to corals. 

It was associated with Hexac- 
tinellida?, the crab Litkodcs 
hyntriw^ Laqmus ruhelluB^ Ter. 

Blanfbrduy and 1\ caputs 
serpentis. I am informed by 
Dr. Ddderlein that it was 
dredged close by ‘^station 232*^ 
of the ‘ Challenger ’ Expedition, 
but a little nearer the coast, 
in from 100 to 2t)0 fathoms. The 
sea-bottom was covered with 
mud, stones, and volcanic ddbria, 
and was rich in animal life t- 
Observatirms. — In this very 
remarkable species, by far the 
most noteworthy of all the living 
members of the Rhynchonellidee, 
the spines project from each rib. 

They are arranged in regular 
rows, and not irregularly scat- 
tered over the surface of the 
shell, as in Ith. spinomy a some- 
• [Dr. Davidson’s doscriptian verbatim.— A. 0.] 
t Wo less than thirty-two Hpecies of Braebiopoda have now been 
obtained frtun Jopanege and Chiueeio waters. 



A. Adult Rh. DbdetUinif 
Dav, 

B. Portion of external sur- 
face enJai'ged, to show Hbi, 
interspaces, odnCentrlclines, 
and spines. 
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On the Earih-Smikes of India and Ceylon, 

what similar form from the Infeiuor Oolite of Dundr^ and 
elsewhere. That species and its allies, R, hradfordiensia and 
J?. Croasif are protoscly covered with longer spines, which 
appear to be a characteristic of as they are not so deve- 
loped in young specimens. R, Ddderleini therefore exhibits 
an interesting survival of a form of shell-ornaraentation 
which formeny prevailed among the Palasozoic Productidaj, 
Orthida^, &c., and the Oolitic Spiriferidce and Rhynchonellidfle. 
No spinose Brachiopoda arc known from the Cretaceous or 
Tertiary period, and the species now described is the first 
example of the kind among living species of the group. 

I have named Rh, Ddderleini after its discoverer, Dr. L* 
Dhderlcin, of the Naturhistorisches Museum of Strassburg, 
who kindly placed the specimens ho dredged in Sagarai Bay, 
Japan, at my disposal for description and illustration. 

Th()ma>s Davidson. 


II. — An Account of 'the Earths Snakes of the Peninsula of 
India and Ceylon, By Colonel li. II. Beddome, F.L.S. 

Uropeltidss. 

Body cylindrical, with a small head, not distinct from the 
neck ; eye voiT small or moderate. Cleft of the mouth of 
moderate width ; teeth small in the maxillary and mandibu- 
lar bones^ none in the palate ; only one pair of frontals, four 
upper labials ; a longitudinal fold at the chin only in Melano* 
phidium ; tail very short, truncated, and terminating in a 
rough shield, which is rounded, square and more or less bi- 
cuspid, or flat with the caudal scales more or less keeled ; or 
somewhat tapering, with a small terminal scute, which is 1-2- 
pointed, or with a horizontal ridge, with the caudal scales 
often quite smooth ; anal bifid. 

The species of tliis tribe aie confined to the peninsula of 
India and Ceylon and are peculiar to the mountainous dis- 
tricts or to the heavy forests at the immediate foot of the 
mountains; their headquarters are the western ranges of 
mountains irom Canara to Cape Comorin, only one species 
having been found on the mountains of the cast coast, ana only 
three north of the Kudra Mukh in South Canara, on the west 
side ; some few only are widely distributed, others are exceed- 
ingly local and appear to J)e rate in their localities. 

^lliey burrow into the ground, and ore often dug up about 
coffee- and tea-estates ; but they can always be cmlected by 
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turning over logs and large stones in the forests, and even on 
the grass-land at high elevations, and daring the rainy seaaoii 
they are not unfrequently found about the ix)ad8. They are 
generally of small size, about 1 foot long, with a girth of 
scarcely 1 inch ; the maximum length as yet known is 24 
inches (a specimen of Silyhura granata)^ the maximum girth 
3 inches [uropeltis grandis). They never attempt to bite, 
how('vor much tljcy may be handled or teased ; they will at 
once twine themselves tightly round a stick, and can be carried 
along without their attempting to escape. They arc all ovo- 
viparous ; they live almost entirely upon earth-worms. The 
eye is generally exceedingly small and lies well within the 
margin of the ocular shield (which is formed by the confluence 
of the supraorbital and jx)stocular) ; it is only in Flatyjdecirurua 
that the eye can be said to be distinct and to have a post- 
ocular as well as a supraorbital, for, although there is a supra- 
orbital ill riectrttrua and in Teretriirus^ the ocular shield is 
more or lees produced round and underneath the eye, and 
cannot be strictly called a {xistocular. MelanopMdium shows 
an approach to the Calamaridse in the Ipngitudinal fold at the 
chin, and Phtyplectrurns shows a still nearer approach in its 
broad head, the situation of the eye, and the aiTangement of the 
surrounding shields, so that the tribe Uropeltida*. will probably 
not be allowed to stand unless it be only for the genera wim 
the truncated tail. Many of the species are beautifully 
coloured with red and yellow when alive ; the yellow 
colour always, and the rod sometimes, fade^ to white in spirits. 
Green and blue colours arc never present, but many of the 
8jM3cies, particularly of the genus Mdanophidium^ have a most 
lovely iridescence when held in a certain light, and the violet 
and blue tints are very beautiful, 

I have liad many of the commoner species for long periods 
in captivity in boxes of earth, feeding them on earth-worms ; 
but I have never known them to breed in captivity. 

Synopsis of the Oenera, 


Tail truncated. 

Tlie caudal shield round^di acaleloAA, the caudal 

st'alcf* generally smooth Rumopiaus. 

The caudal shield large, flat, scaleless UKOPHiiTJs. 

The iemiinal scute square at the end or bicuspid, 
the points side bv side; the caudal scales 
geiiorfllly strongly Keeled SavUmM. 

The terminal scute vertically corapi’eseed, the 

points superposed Pl.KCTamans. 

Tall tarring. 

The terminal scute a single sharp point; no 

median groove along the chin Tsuxtburus* 
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Earik- Snakes of India and Ceylon^ 

Tho terminal scute . a. single sharp point or fur- 
nished above with two parallel nc^s, which 
are pointed at the ena; a median groove 
along the chin Mklanophidxum. 

The terminal scute, at least in the male, ending 

in a horizontal ridge ; no median groove Platyplecthueus. 

Rhinophis, Heraprich. 

{Dapatnetya^ Kelaai't; Mytiliay Gray.) 

Tail cylmdrical, very short in the female, rather longer in 
the male, terminating in a rounded scaleless rough sliield, the 
caudal scales smooth, but sometimes with faint traces of keels j 
head conical, rostral acutely pointed, produced back, and sepa- 
rating the nasals ; eye always very small, lying in the front 
part of tho ocular shield and well within the margin ; the first 
pair of lo\ver labials generally form a suture behind the median 
shield^ followed immediately by the first ventral ; a pair 
of chin-shields sometimes present. No supraorbital. No 
mental groove. Hcales round the middle of the body in 17, 
rarely in 15 rows. 

Ilab. Ceylon and South India. 

Synopnis of the Species. 

Caudal phield iu extent equal tu the head. 

Rostral very long, with distinct IukjI above. 


Colour nearly uniform ojyrhynchus. 

Much dotted pxindatm. 

Rostral shorter, without diatinct keel. 

No red maikiugs (Ceylon species). 

Ventials l/5(i-l70 plaimcps. 

„ 101-202 Trevvlymus, 

Belly red (South-Iiidian species) siwyiiimm. 

Caudal shield much smaller than the head lily t hit. 


Rhinophis oxyrhynckus. 

Typhlopn oxyrhynchuSf Hclmeider, Hist, Amph. ii. p» ;I41. 

Mhinoj^in oxyrhynchuSf Ilemprich, Grundr. Naturg. n. 119; Dum, & 
Bibr. \ii. p. 154 ; Peters, Uropelt, p. 9, tab. 2. ng. 1 : Gunther, 
Kept, of Brit. Ind. p. 184. 

Doptdmya lankadiva^iay Kelaart, Prod. ii. p. 16. 

M^Ua unimaculataf Gray, Proc. ZooL Soc. 1858, p. 264. 

Snout acutely pointed ; rostral about half as long as the 
head, compressed, and furnished with a distinct longitudinal 
keel ebove i caudal shield large^ obtusely rounded, extending 
to the lower surface of the tail, its extent cMqual to that of the 
head ; ell the caudal scales quite smooth both on the upper 
and lower surface of the tail j the first pair of lower labials 
scarcely meet behind the median, but there is a pair of chin- 
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Bliields (often nnecjual) between them and the first ventral. 
Scales round the middle of the body in 17 rows ; vontrals not 
much larger than the adjoining scales, from 214 in the males 
to 223 in the females ; subcaudals 7 or 8 in the males, 5 or 6 in 
the females, generally in pairs, but often some of them single. 
Adults up to about inches in length, with a girth of 

about inch. Body and belly nearly uniform brown, 

each scale with a lighter margin, some yellow markings about 
the tail. 

UaJ). Ceylon, Central Provinces. 

RhinopMs punctaUis. 

Wiinophis punefatuSf J. Mullor, Tre\iran. Zeitschr. Vhys. iv. p. 248 j 
Bum. k Bibr. vii. p. 1^7; IVters, Urou. p. 12, tab. 3. 

Pamdotyphlops o.^yrhynchm, 8chl. Abbild. p. 43, 1. 12. 

Snout acutely jiointed ; rostral about half as long as the 
head, compressed and furnished with a distinct longitudinal 
keel above ; caudal sliield large, obtusely rounded, extending 
to the lower surface of the tail, its extent being caual to that 
of the head ; all the caudal scales quite smooth both on the 
upper and lower surface of the tail ; the first pair of lower 
labials do not form a suture behind the median shield, but a 
pair of chin-shields, often unequal in size, form a suture be- 
tween the median and the first ventral. Scales round the middle 
of the body in 1 7 rows ; ventrals not much larger than the 
adjoining scales, 228 to 240 without reference to sex (a male 
with 9 subcaudals having 246, and a female with 6 sub- 
caudals 240). Subcaudals 8 or 9 in the males, 6 or 7 in the 
females ; the caudal scales faintly keeled. Length of adults 
up to 16-18 inches, with a girth of |-1 inch. Yellowish in 
colour, each scale with a blackish or brown central spot, the 
scales in the series adjoining the vertebral scries without spot. 

Hob. Ceylon, Central Provinces j in the neighbourhooa of 
Kandy, under stones. 

RhtnojjJiis jplamcepn, 

Tt/phlops phtlijuptftwif Cuv, Aaira. ii, p, 74. 

lihmo^ta phmmnnu»f Mull. Trcv. Zoitaebr. Fhya. iv. p. 240 { Ihini. & 
Bibr. vii. p.TM, t. 39. bg. 1 ; retera, Uropeltp 16; Jan, Icon. Ci4n^ 
rale dea Ophidiens. 

Mhinophis ptaniceps, Peters, XJropelt. p. 17, %. 9. 

Snout acutely pointed j rostral less than half the length of 
the head, quite flat or scarcely compressed above; caudal 
shield large, obtusely rounded, extending to the lower surface 
of the tail, its extent being about equal to that of the head j 
some of the caudal scales, both on the upper and lower surface 
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of the tail, with faint traces of keels both in males and females, 
but fainter in the latter, some of those along the central 
row on the upper surface often much enlarged: no chin- 
shields between the first pair of lower labials and tlie ventrals, 
Beales round the middle of body in 1 7 rows ; ventrals not 
twice as large as the adjoining scales, from about 154 in the 
males to 176 in the females; subcauaals 6 or 7 in the males, 
3 or 4 in the females, generally in pairs, sometimes single. 
Length of adults 11-12 inches, girth about I inch. Bhickish 
brown or brown above, each scale with a lighter margin, a 
lighter colour below ; a yellow band across the vent ; some- 
times some yellow blotches on the anterior portion of the 
trunk. 

Ilab. Ceylon, Central Provinces. 

1 have adopted Peters’s later name, as the older one of 
philippinus was given on the eiToneous supposition that this 
snecies was found in the Philippine Islands. The vertical 
fluield does not afford a specific character in any species of 
Bliinophia or Silyhuiraj as it differs as much in individuals 
of the same species as it docs in difierent species ; the supposed 
planicepe difters in no way from philip2>inm, 

Rliinopkis Trevelyanus. 

Da/jatnm/a Trevelyanaj Kelaart, Prodr. Fauna Ze> 1, ii. p. 17. 

Myiilia Geirardi, Gray, Proc, Zool. Soc. 1H58, pp. 58, 203, tab. 18. 

jdtinophiB homoUpiSf llemprich, Qrundr. der Nat. ; Peters, Uxop. p. 11. 

Snout acutely pointed ; rostral shield much less than half 
the length of the bead, slightly compressed into a keel above ; 
caudal shield large, obtusely rounded, extending to the lower 
surface of the hcacl, its extent being rather more than that of 
the head ; all the caudal shields quite smooth both on the upper 
and lower surface of the tail ; the first pair of lower labials form 
a suture behind the mental, but there ai’e no chin-shields 
between these and the ventrals. Scales round the middle of 
the body in 17 rows ; ventrals not much larger than the scales 
of the adjoining scries, from about 191 in the males to 203 in 
females ; tail very short, 5 suboaudals in the males and 4 in 
the females. Length of adults about 11-12 inches, with a 
girth of about 1 inch. Body blackish, with the margins of the 
scales lighter ; belly cream-coloured, the sides with a series 
of triangular cream-coloured or whitish bands which do not 
tneet across the back. 

Bah. Ceylon, Central Provinces ; in the vicinity of Kandy, 
under stones. 
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Ehtnopkis aanffutneus, 

Ehitwphis Btm^nmSy Bedd. Proc. Zool. Soo* 186.S, p. 227 ; Oiinthw^ 
K<*pt. Brit. India, p. IWl 

lihinophu microlepu, Bedd. 1. c. cum icon, (youn^f). 

Snout acutely j>ointed : rostral one third as long as the head, 
alightly compressed, with an obtuse longitudinal keel above; 
caudal slueld large, roughly lined, obtusely rounded, extend- 
ing to the lower surface of the tail, its extent being about 
that of the head ; caudal scales in the males smooth on the 
upper surface of the tail, 4—8 keel(*d on the lower surface, in 
the females smooth both above and below, scales of the central 
row along the upper surface of the tail often enlarged ; a pair 
of chin-shields present between the first pair of lower labials 
and the ventrals. Scales round the inidale of the botly in 15 
tows ; ventrals twice as large as the scales of the adjoining 
series, a few near the anal region in the male keeled (as are 
often some of the adjoining scales of tlie body), from 197 to 
209 without reference to sex (a male with 9 subcaudals 
having 209, a female with 6 subcaudals, 20*1). Subcaudals 
9 or 10 in the males, 5 or 6 in the females, generally in pairs, 
sometimes a few entire. Length of adults 16-17 inches, girth 
up to 1| inch. Back uniform bluish black, belly and 3 or 4 
outer aeries of scales blight red blotched with black; caudal 
shield black, with a red band on eacli side and sometimes a 
similar one down the centre (the red colours fade to white in 
spirit). 

Hab, South India : Cheratnbady in the Wynad, at about 
3000 feet elevation ; on the Brumaghen'ies (North Wynad), 
under stones, 3000 to 4000 feet elevation ; Nellambur, in 
Malabar, dug up in the forests about the Government teak- 
plantations, about 500 feet above sea-level (but close under 
the mountains) ; the Ananiallays ; Tinnevelly and Travon* 
core ghats. 

This species has exactly tlie caudal disk of the Ceylon 
species of this genus * but it differs from them in having 15 
rows of scales instead of 17, and in its much larger ventrals. 
It is a curious fact that only one species should have bean 
found in Southei*n India when Ceylon possesses five ; but tha 
fact of its occun*ing almost throughout the South Indian 
Uropelt region is rather against the chance of other species 
being detected, 

Ehinephia Blytkiu 

HhxmphU BlptMi, Keloart, Prodr. 5i. p. 14 ; Peters, Uropelt. p* 17 ; 
Gunther, llept. of Brit. Ind. p. 186, in port only. 

Myiitia TempUtonii^ Gray, Proc. Zool. Soo. 1838, p. 280. 

Snout acutely pointed ; rostral much leas than one half the 
length of head, very slightly compressed, generally produced 
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back to the middle of the frontale ; caudal shield much smaller 
thau in the other species, asperous. in extent less than one 
half the surface of tno head, obtusely rounded, rarely with a 
small ridge down its centre. Some of the final caudal scales 
on the upper surfacse i)f the tail in both males and females 
with faint traces of keels, some of tlie central row on the 
upper surface often enlarged ; no chin-shields between the 
first pair of lower labials and the ventrals. Scales round the 
middle of the body in 17 rows; ventrals not much larger 
than the scales of the adjoining series, from 145 to 156 in the 
males, and from 159 to 164 in the females. Subcaudals 7 
pairs in the males, 5 or 6 pairs in the females. Length of 
adults up to 13-14 inches, girth 1| inch. Body brown, belly 
and sides more or less mottled with yellow or with a yellowish 
band along the nntorioi portion of the tiunk ; a complete yel- 
lowish ring round the end of the trunk near the anal region, and 
generally several triangular yellowish blotches up the sides ol 
tnc anterior portion of the trunk, but not meeting over the back. 

Hah. Ceylon, Central Provinces; common about Kandy 
and elsewhere. 

Hus appears to be the stoutest of all the species of this 
genus, being neai ly 2 inches in circumference ; it has been 
confounded with Silybura melanoyaster by Dr. (xUnthcr, but it 
is much larger than that species, has a different caudal disk, 
and a different coloration ; this and Silybura melanogaster 
appear to be the only species very common in Ceylon, and I 
took them both all over the Central Provinces, though never 
together; whereas I only found a single example each of 
Mhinophta punctatm^ B, TrevelyanuSy and Vropeltis grandis^ 
I never found Uhinophia oxyrhynchtia or planiaepa, 

UnoPELTis, Cuvier. 

Tail cylindric, obliquely truncated as if cut by a knife, 
the truncated portion flat, scaleless, rough ; head conical, 
nasal shields forming a suture behind the rostral, no supra- 
orbital : the first pair of lower labials form a suture behind 
the median shield and are followed by a pair of chin-shields. 
Ko mental groove. 

Mub. Ceylon. 

Uropeliia grandia^ 

XTrepa$ti» phii^pmfma, Ouv, Anim. ii. p. 76 ; Bum. & Bibr. vii. 

p. 161, u]. lix. %. 2$ Fetors, Oropelf. p. 20} Teuaaat’s Ceylon, 
vol. i. p. 196. 

Sohlegsl, Abbildiingen, p. 44. 

Urqp^dsMfrtwamMf BmpardaUai Kelaart, Frodr.ii.pp. 16, 16. 

UmpaUia grundia^ Gtintha^, Kept. Biitlna. p« 186. 

Bnout jpomted ; rostral oonvex, produced behind, nearly as 
long as the vertical ; ventrals not much larger than the scales 
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of the adjoining serwa, from 130 to 148, probably without 
reference to sex, or Hf least not more in the female than in the 
male (one with 5 subeaudaJs having 133 ; one with 6 having 
138,- one with 9 having 143 ) ; subcaudals 5 to 9 jMurs; veiy 
faint traces of keels on some of the terminal caudal scales ; 
scales in 19 rows round the middle of the body. Length of 
large adult 20 inches, with a girth of 3 inches. Back a 
metallic bluish brown, the lateral scales and vcntrals brown 
with a broad yellowish margin. 

//ah. Ceylon, Central Provinces. 

There are only 19 rows of scales round the middle of the 
body in all the specimens in the British Museum. Schlegel 
and Gunther have described it with 21. 

SlLYBURA. 

{SUuhourUj Gray ; SUyhura^ Peters.) 

Caudal disk flat, as if severed by a knife, or convex and ill- 
defined; the scales on the upperside generally furnished 
with very prominent keels, rarely smooth or nearlv so, but 
faint keels are nearlv always visible ; terminal scute a 
horny horizontal scale, which is generally bispinous with 
the points side by aide, more rarely square. Head more 
or less conical; nasal shields forming a suture behind the 
rostral, or more rarely separated by that shield ; no supra-* 
orbital; no mental ^oove. Kye small or moderate, lying in 
the front pai't of the ocular shield; the first pair of lower 
labials generally form a suture behind the median shield, fol- 
lowed immediately by the first ventral, or in some cases a 
pair of chin-shields intervcjae between the lower labials and 
the first ventral. Scales in 19, 17, or 15 rows. 

Hah. S. India and Ceylon* 

Synopeis of Speciee. 


Scales in 19 rows. 

Caudal disk flat, snout pointed JBrmfffhann. 

Caudal disk convex. 

Not ocellated ; ventralB 206-214 yrandia* 

Ocellated ; ventrals 164-186 niy^^a. 

Scales in 17 rows. 

Caudal disk flat. 

Snout pointed dindty(U(mw. 

Snout obtuse. 

With red markinjfs. 

Two broad red lines t^wbi oiimato. 

l^rge rod blotches fwbroinacuhta. 

Without red markings nilyherrmm$. 

Caudal disk convex. 

Snout pointed. 

Ocellated. 

Ventmlft 214 in males to 233 in fctnalvB othrumt. 
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VootrfdB iJVi in nmles to HiOH in fmtjdtia .... ewfMa, 

„ J in uiAles to 188 in ienmlos , . . . Itwa, 

Not ocellafcd. 

Ventrals 22ii in fomoles im(rorhijncka. 

„ 188 in nifties to 104 in females . . . ?nllida. 

„ 160 in males to HJiiin i’emaleH . . , , ^nflanofjagU^', 

Snout variable, pointed or obtuse; ventrals 147- 

184 Biliotii. 

Snout obtuse*. 

Nasals not separated by rostral. 

Without red luarkiu^^s Peteni. 

With red blotches . •ntamlata^ 

Nasals separated by rostral. 

Belly brown, with yellow blotches or crossbars. . pnhteyrnm, 

lielly uniform yellow Ginithm, 

Scales in 16 rows mncrolqnB, 


♦ Scatenifi 19 rows, 

II Caudal dink flat ; snotU ^winied. 

Silyhitra BroughumL 

Silyhara Browjhamif Bedd. l*roc. Zool. Soc, Nov. 1878. 

iStJybura Bemtyiif Bedd. I, c. 

Snout pointed ; roatral longer than the vertical, vertically 
compressed into a sliarp ridge, produced back, but not quite 
separating the nasals ; eye very small ; caudal disk flat (the 
scales generally more or less confluent), prominently 3-5- 
keeled (or with many more keels when confluent) ; the ter- 
minal scute rough, bicuspid, the points side by side j no chin- 
shields between the first pair of lower labials and the ventrals ; 
ventrals about twice as large as the adjoining scales, from 196 
in males to 228 in females ; subcaudals about ten pairs in 
males and six pairs in females. Length about 16-17 inches, 
girth up to 1| inch. Brown with a scries of transverse wavy 
black blotches in which are present ocellated white spots, the 
sides with yellowish angular blotches ; ventrals dark brown, 

Hab. The Sirumallays. Madura district. 5000 to 5500 feet 
elevation ; the Lower Pulneys 4000 feet elevation. 

II II Caudal disk convex ; snout pointed, 

Silybura grandie. 

grandis, Bedd. Madras Quarterly JournaJ of Medical Science, 
1887, cum icon. 

SdfhMta grandis^ Gunther, Proo* 2k)ol. Soc. March 10, 1876. 

Snout rather pointed j rostral one third to one fourth the 
length of the he^, simply convex $.bove, produced back, but 
only rarely ^uite separating the nasals, which generally form 
a suture behind it ; eye very small, in front of ocular shield ; 
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caudal disk convex, tlie terminal scute small, bicuspid, the 
points side by side ; the caudal scales 2-7-keeled: tlie first 
pair of lower labials form a suture behind the median shield 
and are followed by a pair of chin-shiclds. Scales round the 
middle of the body in 10 rows. Ventrals about twice as large 
as the scales of the adjoining series, from about 200 in the 
males to 214 in the females; in the males about 12 or 13 of 
the last ventrals and the scales of tlie trunk adjoining have 
similar keels to those on the caudal disk ; subcaudals keeletl, 
10 to 12 pairs in the males, 7 or 8 pairs in ihe females. Length 
of adults up to about 24 inches, and girth up to 14 inch. 
Back brownish violet ; belly with alternate yellow and dark 
violet cross bands. 

Hub, Anamallay forests, above Ponachi, at an elevation of 
about 4000 feet ; not uncommon. 

Silyhurn nigra, 

SiJyburn niehmogmUr^ (iunther, Proc. Zool. Soc. Marcli IG, 1876, 
pi. xxxi. fig. if. 

Sifyhnra niyra, lit^dd, Proc. Zool. Soc. Feb. 6, 1878. 

Snout more or less pointed ; rostral about as long as the 
vertical, sometimes produced back and quite separating the 
imsals, or sometimes the nasals form a suture l>ehina the 
rostral; eye very small; caudal disk convex, not well 
defined, terminal scute small, bicuspid, the caudal scales 
more or less keeled, but not prominently, sometimes all quite 

f labrous except a few of the terminal ones, on wdiicli the 
cels are very faint ; no chin-shields between tne lower labials 
and ventrals. Scales in 19 rows round the middle of the 
body ; ventrals twice as large as the adjoining scales, from 
about ] 64 in the males to 1 in the females ; suboaudals 
(some often single) 9 or 10 pairs in the male, about 6 pairs in 
females. Length about 9-12 inches, girtn neatly 1 ineh. 
Body blackish or dark violet, very iridescent, with regular 
transverse rows of yellowish or ocellated spots ; bellv uniform 
blackish, the sides with a yellow band more or less broken up 
into spots, or the belly and sides pretty regularly banded with 
black and yellow. 

Ilab. The Pulneys and other ranges of hills in Madura and 
North Tinnevelly, 4000 to t5000 feet elevation. Not uncommon ; 
it can always be found under the rocks between Shemban- 
ganoor ana Kodiekarnal, though not nearly so cotninon as 
8* pulneyemu^ which abounds there. 

The typical 8, melanogaater of Giinther has the rostral sepa- 
rating the nasals as in the Ceylon Rhinophis (but I have 
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Bpecimcns in which the nasals, form a suture behind the ros- 
tral), fewer rentrals, the belly uniform blackish, and the spots 
on the back ocellated ; in typical 8, nigra the nasals form a 
suture behind the rostral, the ventrals are more in number, 
and the spots arc not ocellated ; further collections, howeveij 
have shown that these characters are not constant, and I 
believe that any horpetolop^Ist examining all the specimens in 
the British Museum would unite the two. Dr. Giinther’s 
name is the older, but is now occupied by a Ceylon species, as 
1 have found it necessary to remove Ithinophts melamgaster 
to SHyhura, 


♦♦ Scalrs tw 17 rows. 

II Caudal duhjflnf. 

A. Snout pointed. 

Silyhura dindigalensu. 

Silybura dindiyalensU^ liedd. Piw. Zool. 8oc. March 6, 1877, p. 1(17. 

Snout pointed ; rostral sharp (as in Hroujhami)^ produced 
back, but not se[)arating the nasals ; eye very small ; caudal 
disk flat, the terminal scute rather large, square at the end, or 
terminating in two points side by side, the caudal scales 
prominently tV8-kecled (or, where confluent, with many more 
Iceels) : no chin-shields between the lower labials and the 
ventrals ; the scales in 17 rows round the middle of the body ; 
ventrals twice as large as the scales of the adjoining seri(‘s, 
from 158 in males to 1(59 in females; subcaudala, 10 pairs in 
males, about (5 pairs in females, or some of them often single. 
Length 12-15 inches, by 1| inch in girth. Body yellowish, 
with an open net-pattern of black markings ; belly blackish, 
with very irregular transverse bars of yellow ; a yellow line 
runs alonjj the labials and a short way along the sides of the 
trunk ; tail yellow bencatlu 

llab. Sirumallays, in the Madm*a district, 4000 to 5000 feet 
elevation. 

The black markings have a tendency to form cit)S8 bars j 
but the spots are never ocellated as in S: Bronghami^ which it 
much resembles in colour; the head and tail are quite the 
same in both, but as it has only 17 rows of scales and the 
ventrals differ so considerably in number they must be 
regarded as distinct species^ 
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B. Snout ohtme, 
a. With red markings, 

Silyhura ruhroltneata, 

Silylmm ruhroUncoia^ Bedd., Gunther, Proc.Zool. Soc. March 16, 1875, 

p. m 

Snout ohtuse, with the head and tail, chin-shields, &c. 
exactly as in nilghernensis ; ventrals 164 to 1 70. Colour uni- 
form brown above and below* ; a broad bright red band along 
each side. 

Hah. Travancore hills and Anam allays. 

The typical sj)ecimen is from the Travancore hills and has 
a broad unbroken red band along each side, 164 ventrals and 
6 subcaudals ; the other two specimens in the British Museum 
are from the ATiamallays, one with 1 70 ventrals and 8 sub- 
caudals, the other with 165 ventrals and 6suhcaudala (so that 
the numl>er of ventrals has no reference to sox, as is the case 
in S', nilgheri'tensts) , and they differ from the type in having 
the lateral bands less distinct or more or less broken up into 
blotches. 


Silghura rubromaculata. 

Silyhura rvhronuiculata^ Bedd. Madran Quart. Joum. of Medical Science, 
1807, cum icon. ; Guiith. Proc. ZooL Soc. March 16, 1875. 

Snout obtuse, the head, tail, chin-shields, &c. exactly as in 
8. mlgherrtensis ; ventrals 127 to 135, without reference to sex ; 
subcaudals 9 or 10 in the males, 6 in the females. Length 
about 12-13 inches, girth about IJ inch. Colour brownish; 
a portion of each scale dull yellow, the yellow colour predomi- 
nating on the belly and siefes ; 6ve larger blood-red blotches 
along the sides of the anterior portion of the trunk, and one 
on each side of the tail near the vent, 

Hab. Anamallays, in the forests above Ponachi, 4000 feet 
elevation. 

This and the last are perhaps only varieties of S. nilgk&rri^ 
ensis ; but I have kept them distinct on account of the red 
colouring, there being no trace of that colour in hundreds of 
6. nilghetrimm that! have examined from time to time, 

b. Without red tnurkinge. 

Silyhura nilgherrienais. 

UropeUh ceylamem, Cuvkr. 

Voloburm ceylnmcmt IKvm. et Bibr. 
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SUiihnvfi nUgf^ernemiB^ Bedd. Proc. ZooL Soc* 3803, p. 230, pi# xxvL 
%• 

S hura bmtemta^ Giinther, Beptilea of Brit. Ind. p. 101. 

.,^wr#i brevM^ Gunther, Ann. & Mag. Nat. Hist, 1862, p. 56 ; and 
Keptiles Brit. Ind. p. 102. 

8iipbta*a EUiottXy Guntner, Kept, of Brit. Ind. p. 190 (in pari). 

Sifyhura ceylm^a^ Giinther, Proc. Zool. Soc. MatcH 16, 1876. 

Snout obtuse ; rostral shield rounded, quite flat, shorter 
than the vertical ; nasals forming a suture behind the rostral ; 
eye rather large ; catidal disk flat, well defined, as if cut off 
at an angle with a knife, about as long as the tail ; the terminal 
scute bread, more or less bicuspid, sometimes very sharfdy so, 
the caudal scales very prominently 1 --3. keeled ; the first 

E ttir of lower labials form a suture behuid the median, followed 
y a pair of clun-sliiclds. Scales round the middle' of the 
body in 17 rows; ventrals twice as largo as the atljoining 
scales, 122 to 142 (155 in two specimens from Bombay presi- 
dency), without reference to sex; sulycaudals, about 12 pairs 
in males and G pairs in fimiales. J,iongth of largest adult 19 
inches, • girth 2| inches (but this is exceptional!/ large). 
Colour generally brown or bkekish brown ubove^ the belly 
more or less yellowish, or with a more or less distinct lateral 
yellow band ; a broad yellow band on each side of the tail, 
which latter is black down the centre. 

Hah, Nilgiris Mountains, from 3000 to 7000 feet elevation ; 
and, I believe, throughout the Uropelt region of the western 
coast of the peninsula, and extending up into the mountains 
of the Bombay presidency, but not found on the mountains *of 
the east coast or in Ceylon. 

The name ceylanica cannot be kept up, aa the species is not 
found in Ceylon. 

Var. j3. Shortii. 

Silyhura Shortiif Bedd. Proo. Zool. Soc. 1808, p. 226, pL xxv. fig, 1. 
The back ornamented with more or less regular yellow 
cross bars. 

i/oJ. Shevaroy Hills, Salem district ; the Anaraallays. 

Var. 7. annulata. 

Body violet-brown, encircled with about thirty complete 
transverse rings of a darker shade ; belly yellowish. (Ventrals 
133, eubcaudals 10 pairs in the unique specimen.) 

/ioi. The Wynad, Malabar, 3600 feet elevation. 

Var. myhendr(». 

Colour slaty piu'ple above, with the posterior third of each 
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scale yellowish ; S or 4 dark triangular blotches on the ante- 
rior portion of the trunk and 1 or 2 similar ones about the 
anal region : belly yellowish, blotched with seaweed-like 
purplish markings. (Vontrals 139 to 141, subcaudals 7 pairs 
in the two specimens known.) 

Hab. South Trayancore, on the Myheiidra Mountain. 

A veiy lycautiful variety, but not ditFeriug from the type in 
any way but coloration. 

Var. €. arcticeps, 

Siif/hura arntinpHy Oiinther, Proc. ZodI. Soc. March 16, 1875, p. 229. 

Siltfhiira Bedd. Pdc. Zool. 8oc. Nuv. 5, J87H, p. 802. 

Brown or blackish purple above ; belly and sides of the 
same colour, will) irregular yellowish cross bars. (Ventrals 
128 to 149, subcaudals 7 to 9 pairs.) 

Ilab. Mountains in the Madura district above the Cumbum 
valley ; mountains of North Tinnevelly, 4000 to 6000 feet 
elevation. 

The typical arciicepa of GUuther (two specimens) has 128 
to 130 ventrals ; madurensis (Bedd.) 142 to 149; they are, 
however, I believe identical. 

Var. J*. picta. 

Back blotched with orange-yellow and black, the two 
colours nearly eiiually divided, some scales being black and 
some yellow, others lialf black and half yellow ; l>elly and 
sides (2 or 3 rows of scales) jet-l)lack, iridescent, with very 
irregular broad orange-coloured blotches or cross bars. 

Jlab, North Travancore near Peermede. 

A single example only of this most beautifully calonred 
variety was captured on Mr, Maltby’s coffee-estate at ati 
elevation between 3000 and 4000 feet ; it has 150 ventrals 
and 8 pairs of subcaudals (the two central ones being single). 

Some herpetologists will probably consider these five 
varieties distinct species ; they, however, I Iwslieve differ only 
in coloration, and are, I think, only geographical varieties, 
though probably quite permanent as such in their resjiective 
localities. 

Dr. Giinther described 8. hrevia as a distinct species on 
count of its shorter form and fewer ventrals, 122 to 181 against 
139 to 155 in what he considered typical of this species; Ifound 
out in India, however, that it was quite impossible to draw a 
line between them or to distinguish & brevis in any way i the 
ventrals vary from 122 to Iw, the coloration is exactly the 
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same, and they ai’o found indiscriminately over the same 
area. The two specimens with 155 ventrals are both from 
the Bombay presktency (collected by Dr. Leith probably at 
Matlierari) ; 1 have never counted so many, or more, I believe, 
than 142, in the type form, and these two specimens also differ 
in wanting chin-shields, so that it is j)robable that this Bombay 
form will have to be considered a seventh variety. The two 
specimens are poor, and more are required to settle this satis- 
factorily ; I shall not be surprised, liowover, if some herpe* 
tologists unite rvbroliaeaia^ which has up to 170 ventrals, 
with this species. 


II II Caudal (hnk cowtw. 

A. Snout pointed, 
a. OroUated, 

Silyhura ochracea, 

Silyhura oehraoea, Bodd. Proc Zool. Soc. Nov. 1878, p. 801. 

Silyhura Jhijyenif Bedd. L r. 

Bnoiit pointed ; rostral moderate ; nasals forming a suture 
behind the rostral ; eye very small ; caudal disk more or less 
convex, the terminal scute much broader than long, ending 
in two points side bv side, the caudal scales 3-8-kecled ; 
the first pair of lower labials form a suture behind the median, 
followed by a pair of chin-shields; 8cal(3S in 17 rows 
i-ound the middle of the body ; ventrals twice as large as the 
adjoining scales, 214 to 233, without reference to sex. Sub- 
caudals about 10 pairs in the males, 6 pairs in the females. 
Length of largest adults about 20 inches, girth i| inch. 
Back yellowish in life (yellowish brown in spirits), in the 
half-grown and young purplish brown ; irregular cross bars 
of ocellated Spots, which are yellow, with a black ring ; aides 
and belly yellow, but tho» latter much mottled and blotched 
irregularly with the ground-colour ; tail dark-coloured 
beneath, surrounded by a bright yellow band. 

Bab. Anamallays, about Nelliampady, on the Cochin 
side, at 3000 feet elevation; also above Ponachi, on the 
Coimbatore side of the same hills, 4600 feet elevation : also 
the Bolampatty hills, near Coimbatore, 2000 feet elevation. 

Silyhura ocellata. 

SH/yhura ooelhia^ Bedd. Madr. Quart. Joura. of Med. Seien. 1863, cum 
icon* : and Proc. gool* Soc. June 0, 166$; Gunther, Proc, Zool. Soc. 
Marcii 16, 1876. 

Snout pointed ; rostral much shorter than the vertical, 
Ann. <fc May. N. Hist Set* 5. Vai x\ ii. 2 
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riightly compressed; nasals forming a suture behind the 
rostral ; eye very small ; caudal disk convex, twice as long as 
broad, the terminal scute more or less bicuspid, the caudal 
scales prominently 3-4- keeled; the first pair of lower 
labials form a suture behind the median, followed by a pair 
of chin-shields; scales in 17 rows round the middle of 
the body ; ventrals twice as large as the adjoining scales, 
from 193 in males to 203 in females ; subcaudals, 10 pairs in 
males, about 8 in females (sometimes entire). Length 10-16 
inches, girth |-1 inch. Colour of the male yellowish* 
yellowish brown towards the head and tail; female dull 
brownish ; young purplish brown : all banded with rather 
irregular close-set transverse aeries of yellow black-edged 
ocelli ; a series of yellow transverse bands along each side or 
right across the belly corresponding to the ocellated bands. 

Hab. Nilgiris, western slopes below Bispara, about 3600 
feet elevation, in dense moist forests; Tinnevelly Hills, 


Silybura Uura, 

Silyhum Uura^ Gunther, Proc. ZooL Soc. March 10, 1875, pL xxxi. fig. A, 

Snout rather pointed, but more obtuse than in S. ocellata } 
rostral very short ; nasals forming a suture behind the rostral ; 
eye very small; caudal disk very convex above, terminal 
scute small, bicuspid ; the caudal scales smooth, except very 
inconspicuous keels on some of the final ones ; the first pair of 
lower labials form a suture behind the median, followed by a 
pair of chin-shields ; scales round the middle of body in 17 
rows ; ventrals twice as large as the adjoining series, from 
178 in males to 188 in females; subcandals about 12 pairs 
in males. 8 in females. Iiengtli of adults 10-13 inches, girth 
incli, the females the stouter. Oolourpurplie^ brown, with 
transverse series of ocellated small yellow spots ; belly and 
sides (2 or 3 outer rows of scales) with numerous irregular 
yellow cross bars. 

Hah. Tinnevelly and Madura Hills, 3000 to 6000 feet eleva** 
tion. 

Two males in the British Museum have 173 and 188 
trals and 12 subcaudals ; a female has 188 ventrals aUd $ 
subcandals ; the coloration is that of 8. ocellatUf and it only 
differs, besides having rather fewer ventrals, in the rostral 
being more obtuse and in the caudal scales being much 
smoother, neither of which characters may prove to bo con- 
stant, and it may have to be united with the preceding 
species. 
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b, oeeUated, 

Siltfbura maerorhyncha, 

SU^urn macrorhyncha^ Bedd. Proc. ZooL Soc. March 6, 1877# 

Snout sharply pointed; rostral nearly J inch long, very 
acute and compressed into a sharp ridge ; nasals large, very 
oblique, broad below, very narrow upwards, and only just 
meeting behind the rostral ; eye very small ; vertical square 
in front, shield-shaped and three-sided ; caudal disk more or 
less convex, terminal scute large, bicuspid, the points side by 
side; the caudal scales prominently 4-5-keeled ; no chin-shields, 
and the first pair of lower labials do not form a suture behind 
the mental. Scales round the middle of body in 17 rows ; 
ventrals twice as large as adjoining aeries, 226, with 6 pairs 
of subcaudals (female). Length 22 inches, with a girth of 
1-J- inch. Colour uniform brown, but somewhat paler helow; 
a lateral yellow band along the anterior portion of the trunk 
for a short distance, commencing at the fourth labial; tail 
black below, with a yellow band on each side. 

Hub, Anamallays, dense forests above Ponachi. at an ele- 
vation of 4000 feet. A unique specimen in the British 
Museum. 

The coloration is quite that of 8. ElUoiii^ and when I first 
found it I set it down as a very large form of S. Beddomei : but 
its much larger size, its very long and sharp rostral, ana the 
much ^eater number of ventrals make this, I think, almost 
impossible. 

Silyhura nitida„ 

0tfyhtra nUida, Bedd. PrOC. Zool 8oe. Feb, C, 1878. 

Snout scarcely pointed; rostral veiy small, sometimes 
somewhat compressed and nointed, not separating the nasals ; 
eye very small ; caudal disk convex, terminal scute square or 
bicuspia, the caudal scales slightly keeled ; no chin^shields 
between the first pair of lower labials and the ventrals. Scales 
in 17 rows round the middle of the body; ventrals twice as 
large as the adjoining scales, from 185 to 194, without refer- 
to sex ; subcaudals, in the males 12 pairs, in the 
females 6 or 6 pairs. Length up to about 14 inches, girth 
shout H incli. Colour nearly jet-black, but very iridescent j 
tbs belly (ventrals and 2 or 3 outer rows of scales) with veiy 
distant, broad, luright yellow blotches, which sometimes moot 
nnd form cross bfim, the black colour much predominating^ 
HeA. Thte Anamallays, aborit the Ifelliampady estates on 
the Ooebin side, elevation 4000 to 5000 feet. 
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8ifi/hura melnnogaster. 

Mhimfhu melanogaster, Peters, Monogr. p, 18, tab. ii. lig. 4. 

MytUta {Crmha) melanoyasfer^ ^^ray, Proc Zool. Soc. 18.58, p. 204. 

PUntrtirm cpi/loniaf% Voters, Moniitsbor. JJerJ. Acad. 1850, p. 3.38, 

Mhinophia Jj}y(ku\ (luutiiur; Kept, of Urit, lad. (ia part ouly). 

Snout rather pointed ; rostral small, flat or verj' slightly 
compressed, nearly as long as the vertical, separating the 
nasals, but not reaching to the middle of* the frontals, or in 
some cases only barely touching those shields; eye very 
small ; caudal disk convex, terminal scute small, generally 
inoi'e or less bicuspid, with the points side by side, sometimes 
squan* at the end ; faint traces of keels are geijerally present 
more or less on the scales of the lower surface of the tail, and 
sometimes on a few of the terminal ones of the upper surface, 
ami these traces arc clearer in the males than in the females ; 
no chin-shields between the first pair of lower labials and the 
vcntrals. Scales in 17 rows round the middle of the body; 
ventrala only a little larger than the adjoining scales, about 
164 to 1.56 in the males, and 162 to 166 'in the females ; sub- 
caudals 9 to 12 in the males, 4 to 6 in the females. Length 
10-12 inches, girth X inch to 1 inch. Back and belly brownish 
or blackish ; a moix) or less perfect yellowish lateral streak 
along each side ; no transverse band m front of tail. 

Had. Ceylon, central provinces, about Kandy and Pera- 
detiia and elsewhere, very common. 

This species has generally been placed in the genus Min^ 
ophis ; the terminal scute of the tail is, however, quite that 
of Sityhura^ the separation of the nasal sliiolds by the 
rostral is not a generic cliaracter peculiar to Bhinophi$j as it 
occurs also in 8. ptdneyeasis and GUntheri^ and occasionally 
in 8. grandis and nigra ; affain, the male of this species has a 
greater number of subcaudals than ever occurs in any of tlie 
species of Rhinophts^ but agrees in this respect with SUghura. 

B, Snout variable. 

Silyhura Elliotii. 

Silnboura e^Umiemy GTOy, Cat. of lizards, p. 142, excl. synonym. 

SMoura Mlliatiy Gray, Proc. Zool, Soc. xxvi. p. 262 (1858). 

Stlybura EUiottiy Gunther, Reptiles of Brit. India, p 190, in part ftho 

male specimens) ; Oiinther, Proc. Zool. »^oc. March ie», 

Silyhura Beddomiy Giintlier, Kept. Brit. India, p, 190, and Ibroc. Zooi 

Soc, L c. 

SUyhera punctatay Gunther, Proc. Zool. Soc. 1. c. p. 229, 

Snout pointed or more or less obtusely conical: rostral 
varying in length and often compressed into a slight keel, not 
separating the nasals; eye email; caudal disk convex, tlie 
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terminal scute small, bicuspid or square at the end, the caudal 
scales ratiier strongly 2-5*Keeled ; no chiu-shields between the 
first pair of labials and the ventrals; scales in 17 rows round 
the middle of tlie body ; ventrals nearly twice as large as the 
scales of the adjoining series, 147 to 189, without reference to 
sex ; subcaudals about 10 pairs in the males and 0 in the 
females. Length about 10-12 inches, with a girth of about 
1 inch. Colour generally uniform brown, with a yellowish 
line along each side of the neck ; anal region with a broad 
yellow band, and a more or less perfect lateral yellow band 
along each side of tlio tail excurrent from tlie cross band of 
the anal region ; belly often somewhat blotched with yellow ; 
somethnes the colour ot the body is almost black with two 
yellow spots on each scale, or brown with similar spots (pane- 
tata of Gilrither), but the markings about the tail are always 
more or less present. 

Hah, This is the commonest Uropelt in Southern India, 
and has by far the widest geographical ran^e, being, I believe, 
the only one found in the mountains of the eastern coast 
(Cuddapa, Kurnool, and Vizugapatam) ; it is also common 
on the hills in the S«Ucm district, on tlie Mysore tableland, 
and in all the western-coast mountains from North Caiiara 
southwards. 

Silyhura Beddomeiwd^ distinguished by Gunther as having 
a more pointed snout; and iW./^Mnetatafrom Beddomei having 
fewer ventrals as well as being spotted ; but when collecting 
many specimens in India I coula never satisfactorily distin- 

f .ish between them. Ot the specimens in the British Musemu 
find three specimens of S. Ellioiii collected by myself in 
North Canara, in which two have the rostral rather pointed 
(ventrals 148 and 178), the other the rostral obtuse (ventrals 
153). Two males from Vizagapatam mountains have 10 and 
9 subcaudals and 168 and 176 ventrals, and a female has 6 
subcaudals and 178 ventrals. The specimens labelled Bed^ 
domei have the rostral pointed (ventrals 178, 184, and 189), but 
the coloration exactly the same as in 8. EUiotti^ In 8, punctata 
the rostral is always more or less pointed, though sometimes 
only very slightly, and the ventrals vary from 147 to 1 73, viz. 
147 and 163 in two examples from the Pulney hills, 153 in 
one from the Anamallays, 173 in a female from Jey pore (neat 
Vizagapatam), in which the rostral is much pointed and all 
but separating the nasals, and 169 in a male (11 subcaudakX 
from the same hills, whereas another from the adjacent hills 
of Golcoondah has only 163. The correct spelling is Elliotii^ 
not EUiottiy as the species is named after fcJir Walter Llliot, 
who fitst sent it home to the British Museum. 
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C. Snout obtuee. 

a. Naeak not separated hy the roetrdt* 
a. Withov4 red markmy, 

Silt/bura Petereu 

Silybura Peterei, Bedd, Proc, ZooL Soc. Feb. 5, 1878. 

Snout obtuse ; rostral very small, not separating the nasals ; 
eye small ; tail somewhat compressed, caudal aisk convex, 
terminal scute very small, square at the end or shovel- shaped ; 
caudal scales mostly quite smooth, a few of the terminal ones 
very inconspicuously 2-5-keeled; no chin shields between 
the first pair of lower labials and the vcntrals. Scales in 17 
rows round tlie middle of body ; ventrals 155 to 160, without 
reference to sex ; snbcaudals 10 to 12 jiairs in the males, 
about 6 in the females. Length 6-7 inches, girth | inch. 
Colour uniform brown, sides with indistinct yellowish spots 
or narrow transverse bars, which sometimes extend across the 
belly, a broad yellowish band across the anal region (but no 
lateral bands as in JS* EUiotii), 

Hab, Anamallays, 4000 feet, in forests above Ponachi j 
rare. 

This is not unlike 8*ElUoti%m coloration, except that it has 
not the lateral bands on the tail ; it differs, however, much in 
the caudal disk. 

b. With red blotchw, 

Silylura maculata. 

Sifybura maculata, Bedd. Proc. Zool. Soc. Feb. 5, 1878. 

Snout obtuse ; rostral rounded, very small, not separating 
the nasals, which are as large as the irontalsj eye racier 
large ; tail somewhat compressed ; caudal disk convex ; the 
terminal scute small, size of two scales onl^. square at the 
end or inconspicuously bicuspid, the points siae by side, the 
caudal scales smooth, but a few of tlie terminal ones have faint 
traces of keels ; no chin-sliields between the first pair of lower 
labials and the ventrals ; scales round the middle of the body 
in 17 rows ; ventrals about twice as large as the scales of the 
adjoining series, about 155 in the males and 164 in the 
females ; subcaudals 11 to 13 pairs in males, about 8 pairs in 
females (some of them often entire). Xien^h 12-14 inches, 
girth about 1| inch. Colour of a uniform dark brown 
blackish, with several deep red blotches along the sides of 
the anterior portion of the trunk and about the tail, and rarely 
several are present along the sides of the tnink. 

Hab. Anamallays, higher ranges 8000 to 7000 feet eleva- 
tion. Not uncommon. 
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/3« Kmtik Beparakd by ro$bral» 

Siltfhura pulneyensia^ 

Pkctmrus pulneyenm^ Bedd. Proc. Zool. Soc. 1863, cum icon. 

Mhinopkit puHtivyemi^^ Gunther, Ilept. of Brit. Ind. p. 187. 

Silyhnra WoodrMasonif Thcob. Cat. Bept. of Brit, Ind. p. 

Snout rather obtuse ; rostral flat, not corapressed, rather 
broad behind, and completely separating the nasals; eye 
small ; tail somewhat compressed ; caudal disk convex ; the 
terminal scute the size of three scales, bicuspid, the points 
side by side, the. caudal scales smooth or generally a few of 
the final ones with faint keels ; no chin-shield between the first 
pair of lower labials and the vcntrals ; scales in 17 rows round 
the middle of the body ; ventrals nearly twice as largo as the 
adjoining scales, 173 to 179, without reference to sex; sub- 
caudals 12 pair in the males, 6 to 9 pair in females (or 
sometimes entire). licngtli 10-14 inches, girth up to li inch, 
but seldom more than 1^. Colour uniform earthy brown ; a 
lateral bright yellow stieak from middle of fourth labial con- 
tinued for 1-1 4 inch along the trunk; a few minute yellow 
specks on the back ; belly with broad, briglit yellow, transverse 
bands, very iiTcgular as to number and shape ; some yellow 
markings about the vent and tail. 

Hab, Pulney hills (Madura district), 5000 to 7000 feet 
elevation. This is the common species on these hills, very 
abundant on tlic higlier ranges, often found about the roads 
in W’ct weather, and dug up in gardens, also common on tho 
short cut up from Shembagauoor under rocks, associated with 
Bilybura nigra and Plafyj[ueciruru8 madurensis. 

The ventrals in this species are not more in the female than 
in the male, as is usually the case. A male with 12 sub- 
caudalshas 174 ventrals, and females with 9, 7, and 6 respec- 
tively have 177, 173, and 179 ventrals. 

Bilybura Oiintheru 

SHyhura Ounth^rif Bedd. Proc. Zool. Soc. Nov. 5, 1873. 

Snout broad, obtuse ; rostral small, but quite separating 
the nasals ; eye small ; tail rather long, somewhat compressed ; 
the terminal scute square at the end, slightly bicuspid, the 
points side by side^ all the caudal scutes perfectly smfjoth ; no 
ebin*'shields oetween the first pair of lower labials and the 
ventrals; scales in 17 iws round middle of body; ventrals 
much lamer than the adjoining scales, 168 ; suWudals 13 
pairs. Sody uniform ptU'ptisli black, iridescent ; belly and 
the 1 or 2 adjoining rows of scales yellow ; chin and the first 
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inch or so of the belly black ; tail black beneath, but with a 
yellow band on each side ; upper labials and terminal scute 
yellow. 

IIq} Madura district, in moist woods on the ‘^High 
Wavy,’' a mountain at the head of the Cumbum valley, 
at an elevation of about 5000 feet. Only a single specimen 
(now in tlie British Museum) is known, and not apparently 
adult ; it is certainly rather abnormal in the genus, and when 
better known may have to be removed elsewhere. 

Scales in 16 rotes. 

Silybura macrolepis, 

Silyhura mao*olepis, Peters, Monatebor. Borl. Acad. 1801, p. 004 ; Gun- 
ther, Rop. Brit. Ind. p. 189. 

Snout obtuse ; rostral shorter than the vertical, flat above, 
not separating the nasals; eye large; caudal disk flat, well 
defined (exactly as in /S', nfly/ierriensis)^ twice as long as broad, 
prominently bicuspid ; the caudal scales with 1 or 2 promi- 
nent keels ; the first pair of lower habials form a suture Dchind 
the median shield, followed by a pair of chin-shields. The 
scales in 16 rows round the middle of the body, ventrals twice 
as large as the adjoining scales, 128 to 188 without reference 
to sex ; subcaudals 8 or 9 pairs. Length about 1 foot, a large 
adult female being inch in girth, and a large male 
1*} inch. Colour violet or purplish black or brown, with 
yellowish blotches along the anterior sides of the tiiink ; tail 
yellowish on each side. 

Sab, Bombay ghats j Mathoran liilla. 

There are four specimens in the British Museum, three coL 
lected by Dr. Leitli on the Matheran hills, the other without 
locality. Two females with 8 subcaudals have 131 and 134 
ventrals, and one male with 9 subcaudals has 130 ventrals ; it 
has quite the aspect and colouring of S* nitgherrienimy and 
might be taken for that species tuucss the rows of scales were 
counted ; it appears to diner also in the number of subcaudals. 

Plectbukus. 

Pketrurwt) Bum. & Bibr. 

Maudia^ Gray, Proc. Zool.Soc. 1868, p. 261. 

Terminal scute of the tail much compressed yeHiically, 
horny, bicuspid, the points one above tlie other, single ot 
double. Snout obtusely rounded, the nasals forming a suinre 
behind the rostral ; eye prettv large in the front part of the 
ocular shield ; a supraorbital generally present, bat wanting 
in one species. Scidea round the body in 15 rows ; generally 
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a pair of chin-shields separate the first pair of lower labials 
fi'on) the ventrals, but these are sometimes wanting. 

Bab, South India. 


Synopsis of Species, 


A supraorbital present. 

Uuifonii brown I^enoietii, 

Each 8c*ile yellow, encii'cled with a black ring Davidsoni, 

Reddish, with a yellow belly . Gilnthen. 

Clolden, with black cross bars aureus. 

No supraorbital canancus. 


Plectrurua Perroietii, 

IHecfrurva Pei^roUtUf Dum. & Ilibr. rii. p. 167, pi, lix. fig. 4 ; Qiinther, 
Kept, of Brit. Ind. p. 193. 

Snout obtuse; rostral short, flat, rounded, as long as a 
nasal ; vertical elongate, produced behind, much longer than 
broad ; tail compressed ; terminal scute compressed vertically 
and ending in two BUjHirposed points, which arc single ; the 
caudal scales keeled ; the first pair of lower labials form a 
suture behind the median followed by*a pair of chin-shields; 
scales round the middle of body in 16 rows; ventrals nearly 
twice as large as the adjoining scales, 153 to 162 without 
reference to sex ; subcaudals 11 or 12 pairs in males, 6 or 8 
pairs in females. Length of adults about 12-14 inches^ with 
a girth of little over an inch ; but exceptionally large speci- 
mens have been found with a girth of If inch, though not 
exceeding 14 inches in length. Colour uniform brownish, 
the belly a little paler ; the young with small yellowish-white 
dots on the scales forming longitudinal lines. 

Bab, Nilgiris mountains, 60(K) to 8000 feet elevation. Very 
common about Ootacaniund, where it can easily be found by 
turning over stones both on the grassland and in the woods ; it is 
often dug up in gardens, and in w et weather is found crawling 
about the roads. 


Plectrurua Davidao^ii^ n, sp. 

Snout obtuse ; rostral very small ; nasals forming a suture 
behind the rostral ; vertical large, much elongated behind, 
twice as long as broad ; supraorbital small ; occipitals large, 
much elongated ; tail, terminal scute^ and caudal scales as in 
P. Perroietii] eye and chin-shields as m P. Perrotetii*, ventrals 
nearly twice as large as the aajoining scales, 18 1 (in the 
unique tpecimex^ ; auln^adais 8 pairs. Length 16| inches, 
girth li inch. Each scale yellow, more or less encircled with 
a black ring ; ventrals blotched with black. 
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Bah Anamallay hills, 4700 feet elevation. Collected bv 
Mr. Davidson of Oouoor, and presented hy him to the BritUn 
Museum. 

Nearly allied to P. Perrotetiiy but its coloration is distinct 
and very pretty ; it is besides a longer snake with a greater 
number ot vontrals ; it has much longer occipitals, but this 
may not be a constant character. 

Plectrurus Giintkeri, 

Fleetrurus Guntlieri, Bedd. Proc. Zool. Soc. 1863, p, 228, pi. xxvii. ; 

Gunther, liept. Brit. Ind. p. 103. 

Snout obtuse ; rostral small, as long as broad, much shorter 
than a nasal; vertical elongate, produced behind, nearly 
twice as long as broad ; tail compressed ; the terminal scute 
tuberded, the two superposed points 2~3-pointed, or there 
are four superposed points; the caudal scales and some of 
the approximate scales of the trunk 3-6 -keeled ; the first 
pair ot lower labials form a suture behind the median and are 
followed by a pair of chin-shields ; scales in 15 rows round 
the middle of the body ; ventrals nearly twice as large as the 
scales of the adjoining series, 171 to 176, subcaudals 10 to 
12 pairs. Length 13-14 inches, girth about 1| to If inch. 
Body bright reddish purple ; belly yellow, the yellow colour 
rising up on the sides ot the trunk in triangular markings, 
the purple colour descending in the same form down to the 
ventrals. 

Hah Nilgiris hills, in the moist forests about Walaghat 
(halfway down the Sispara ghat), at an elevation of 3500 to 
4000 feet ; found under stones and rocks. Very rare, only five 
examples have been found. 

Plectrunut aureus* 

Fleetrurus aureuSf Bedd. Proc. Zool. Soc. March 2, 1880, p. 182* 

Snout obtuse ; rostral very small ; vertical pointed behind ; 
supraorbital about half os large as the postocular ; eye large, 
occupying nearly half the ocmai* shield ; tail compressed ; the 
terminal scute with two double points, one above the other ; 
the caudal scales and a few of the last scales of the trunk 8-7-. 
keeled ; the first pair of lowcjr labials form a suture behind 
the median, a pair of chin-shields present or not’; scales in 
16 rows round the middle of the body ; ventrals rather more 
than twice as large as the scales of t§e adjoining scries, 164 
or 166 ; subcaudals 12 pairs (in the two specimen* known)* 
Length about 14 inches, girth about 1-1 1 inch. Of a brilliant 
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golden colour, brighter beneath ; the ecales edged with violet, 
with or without a few irregular narrow yiolet^black cross bars 
along the back ; the belly much ornamented with broad violet* 
black cross bars, sometimes confluent ; tail beneath with a 
violet-black blotch. 

Hab, The Wynad (in Malabar), on the Cbambra moun- 
tain. Only two examples were secured, and it has not been 
found elsewhere. One was at 6000 feet and the other at 
4500, both in heavy forest, under old logs or stones ; it is 
one of the most beautiful of the tribe, but the very brilliant 
golden colour soon fades in spirits. 

Plectrums canaricus, 

Silyhura canaricaj Bedd. MadrR*^ Joimi, of Med. Science, 1870. 

IHeetmrus camricus^ Gunther, Proc. Zool. Soc. March 10, 1875, p. 229. 

Snout obtuse ; rostral small, pointed behind and produced 
back, but not separating the nasals ; vertical four-sided, pro- 
duced back ; no supraorbital. Eye in the front part of the 
ocular, but well within the margin ; tail compressed ; the 
terminal scute with two single superposed points ; the caudal 
scales with 3-5 keels, or nearly quite smooth, the traces of 
keels being very faint or only on a few of the final scales ; 
no chin-shields between the first pair of lower labials and the 
ventrals ; scales in 15 rows round the middle of the body ; 
ventrals not quite twice as large as the scales of the adjoining 
series, from 176 in the males to 188 in the females ; subcaudals 
6 pairs in the females, 11 or 12 pairs in the males. Length 
of adults up to about 16 inches, with a girth of 1^ inch. 
Brownish violet, very iridescent, each scale more or less 
blotched with yellow, often the anterior portion of the trunk 
variously streaked and blotched with yellow ; a yellow band 
along each side of the tail and along the upper and lower 
labims. 

Hob. South Oanara; common on the Kudra Mukh, a 
mountain ou the ghats near Mangalore, at a elevation of about 
6000 feet j not met with elsewhere. 

Mr. Theobald, in his ^ Catalogue of Indian Reptiles,’ de* 
eoribes a sixth species of Plectmrus as follows. This I have 
not seen. 

Pteotrurus soabrimuda. 

Scales in 15 rows j eye between 4 shields, frontal, super- 
ciliary, postoeular, and third labial ; nasals large ; caudals 
$ pairs ; all the scales surrounding the tail atid a few of the 
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last ventrals are roughened, with 1-2-3 tubercular keels ; tip 
of tail flattened vertically, pustulose, simple, not cuspid ; 
chin, tail, and body iridescent blackish brown, the ventrals and 
the adjoining row of scales yellow. Length 6*53 inches (tail 
0*40 inch). 

Ilab, Anaraallays. 

Tkuetrurub, new genus^. 

Head obtusely conical, not so flat as in Platyplectrurus ; 
snout obtuse, but not so rounded as in Platyphctrurus : eye 
rather large, occupying more than half of the ocular shield j a 
small supraorbital ; a small temporal shield in conjunction with 
the ocular and between the lourth labial and the occipital ; 
first pair of lower labials form a suture behind the median 
followed by a pair of chin-shields ; scales round the middle of 
the body in 16 rows ; tail very short in both sexes, and ter- 
minating in both in a single point ; the caudal scales smooth 
or more or less keeled ; no median groove along the chin ; teeth 
small. 

Hah, S. India. 

Teretrurus sanguineus, 

Plecirvi'un sanguineus, Bedd. Mudr. Joiirn. of Med. Science, 1807, p. 14, 
with plate. 

Platgplectrurus Hewdoni, Bedd. Proc. Zool. Soc. Nov. 7, 1870. 

Snout obtuse ; rostral very small, one third size of a nasal ; 
frontals much larger than the nasals ; temporal hardly more 
than half as long as the occipital ; vertical six-sided, pointed 
behind ; supraorbital not twice as large as the portion of the 
ocular not occupied by the eye ; tail short, suddenly tapering, 
the teiminal scute ending in a sharp point in both male and 
female ; the caudal scales smooth in the female, a few of the 
terminal ones with very faint keels in the male ; tlie first pair 
of lower labials form a suture behind the median followea by 
a pair of chin-shields ; ventrals twice as large as the adjoining 
scales, 146 to 160 without reference to sex ; subcaudals 7 or 8 
in the male, 8 or 6 in the female. Length 6-8 inches, girth 
about I inch. Colour blackish violet above ; belly uniform 
red or often with a few violet-black blotches. 

Hah, Anamallays, above Ponachi, elevation 4000 feet; 
very common, 

Var. /3, Hetoatoni, 

Ventrals 128 to 127 only, otherwise as in the type. Two 
specimens, one with 5 the other with 7 subcaudals. 

Manantoddy (Wynad) ; elevation 2700 feet. 

* ripfTpop an awl, and uitpd. 
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Teretrwrus travancoricuSf n. sp. 

Head as in T. which this species much resembles, 

but with the following differences ; — Tail in the male with 
7 to 9 subcaudals, the caudal scales being prominently keeled, 
as are also some of the last ventrals and adjoining scales ; in 
the female, with 6 or 6 subcaudals, the caudal scales ai’e smooth, 
or with very faint keels only on a few of the terminal ones ; 
ventrals 130 to 185 without reference to sex. Length 7-8^ 
inches ; the girth of adult males ^ inch, of females inch, 
being a larger and stouter snake tlian 7[ sanguineus^ and tlie 
femmes of much greater girth than the males. Colour brick- 
red or reddish brown above ; belly red, very much blotched 
with black, or sometimes the belly is all black, with only a few 
small red markings. 

Hah, The mountains between Travancore and Tinnovelly, 
above Paupauassum, 3000 to 5000 feet elevation ; common, 
and easily found under large atones or decaying logs in these 
forests. 


Meijinophidium. 

Mclanophidinmf Giintlier, Ropt. Brit. lud. p. 193. 

Tail tapering, slightly compressed, covered with smooth 
scales; the terminal scute small, smooth, horny, variable, 
ending in a single point slightly turned upwards, with or 
without a slight ridge down the centre of tne scute, or with 
two parallel ridges above terminating in small points, gene- 
rally side by side, or rarely superposed ; snout obtuse ; rostral 
amair, simply convex ; nasals forming a suture together 
behind the rostral ; eye very small, in the front part of the 
ocular shield, well within the margin; no supraorbital; a 
median groove along the chin ; the first pair of labials form 
a suture behind the median, followed by two pairs of chin- 
shields ; the anterior large, the j)Osterior pair small. Scales 
round the body in 15 rows; subcaudals 10 to 12 in females, 
15 to 17 in males. 


The snakes of this genus appear to be very rare, very few 
specimens having been found, though much search has been 
made in the localities they are known to inhabit. They are 
more beautifully iridescent than those of any other genus. 
Hah* S. India, 


Synopsis of Species, 

All tmlform block, or the belly with irregular yellowish or 

whitish blotches 

Black, a broad yellow strealt oa each side from snout to 


Black ; belly and sides whitish, spotted with black 


wi^naudeim, 

diiinMtum. 

purwUUum, 
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Melanophtdium wynaudeme. 

H^drurtM wynaudemUf Bedd. Proc. Zool. Soc. June 0, 1803 (wfjn^nr 
denm by misprint). 

Melanophtdium wpnandenae^ Guntber^ h e. p. 194. 

Snout obtuse ; rostral rather small, simply convex, as high 
as broad ; nasals forming a suture behind the rostral ; vertical 
hexagonal, longer than broad, pointed in front and behind; 
occipitals rather longer than vertical ; caudal scales all quite 
smooth, terminal scute small, ending in a single point, or 
flattened above and square at the sides and ending in an 
upturned ridge. Scales round the centre of the body in 16 
rows ; ventrals nearly three times as broad as the scales of 
the adjoining series, 176 to 185 without reference to sex; 
Bubcaiidals, 10 to 12 pairs in the females, 15 pairs in the 
males. Length of adults about 16-17 inches, girth about 
1| inch. Colour black, but most l)eautifully iridescent; 
generally some broad yellowish or whitish blotches on the belly, 
which are larger and more numerous towards the tail | but 
these arc sometimes absent, and the whole snake is uniform 
black ; tail uniform black. 

Hah. The Wynad (Malabar), 3000 to 3600 feet elevation, 
very rare. Six only have been found, with vcntrals and sub- 
caudals as follows : — 


4 females 
2 males 


10 subcaudals and 185 yeutrals. 
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MelnnopMdium hilineatum* 

Melanoph%diumUUmatuinjl\Gdd. Madr. Journ.Med. Science, Sept^^lSTO. 

Snout obtuse; rostral rather small, broader than high; 
nasals smaller than the frontals ; vertical hexagonal, pointoa 
in front and behind ; occipitals very elongate, much longer 
than vertical ; eye very small, well within the margin of the 
ocular shield ; caudal scales quite smooth, the terminal scute 
scarcely larger than one caudal scale, ending in a single 
point. Scales round the body in 15 series ; ventrals three 
times as broad as the scales of the adjoining aeries, 184 to 200 ; 
anal large^ bifid ; subcaudals 16 to 17 pairs. Length up to 
about 14 inches ; girth about f of an moh. Colour of tho 
belly and back unimnn blaish black, very iridescent; a broa4 
yellow streak from the snout to the tail on each side, which 
occupies the whole of the second row of scales from the van*- 
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trals and half of the first and third row, the scales in the 
second row each with a black dot in their centre ; tail yellow 
underneath, 

ffab. The Wynad (Malabar), in forests on the Peria Peak 
and on the Tirrbioot Peak, 4000 feet elevation. Only four 
examples were found, three adults and one young. Two adults 
with 16 subcaudala each have respectively 184 and 191 ven- 
trals, and one adult with 16 subcaudala has 200ventrals; the 
young one has 17 subcaudala. 

Melanophtdmm punciatum, 

Melanophuliumpunctatum^ Dodd. Madr. Journ. Med. Science, Dec. 1871* 

Snout obtuse ; rostral shield rather small, simply convex, 
nearly as high as broad ; nasals forming a suture behind the 
rostral ; froiitals much larger than nasals ; vertical hexagonal, 
nearly as broad as long, with an obtuse angle in front and 
an acute one behind ; eye veiy small, well within the margin 
of the ocular shield and about one fourth its size ; caudal 
scales all quite smooth, the terminal horny scute 1|^ to 2 lines 
long above, very little produced below the tail, furnished 
witn two parallel ridges aDovo, each ending in a small spine, 
side by side or superposed, or sometimes the terminal scute is 
only simply pointed. Scales in 16 rows round the middle of 
body ; ventrals twice as broad as the adjoining scales, 183 to 
198; subcaudals 16 to 17 (in all the six specimens collected) ; 
anal large, bifid. Length 16-21 inches, with a girth up to 
If inch. Back uniform blackish, very iridescent; belly and 
aides whitish, each of the three rows of scales on each side of 
the ventrals with a very regular oblong black blotch, forming 
three very regular parallel lines on each side ; each ventrd 
and subcaudal with a large parallelograramoid black blotch. 

Hab, Travancoro Hills ; m the Mutiknli Vayal, a valley in 
the mountains in South Travancore, elevation 4500 feet ; also 
about Peermede and the neighbouring forest, in North Travan- 
core, elevation about 4000 feet. 

PlATTPLECrnURUS. 

IWffpleciruruB, OUathsr, Ann* & Mag. Nat. Hist, June 1S08. 

, H^d very flat; cleft of the mouth deep; snout broad, 
very obtusely rounded ; eye distinct, rather large, surroundea 
by the supraorbital^ postoculari frontal, and fourth labial ; 
a long tmnporal shield between the fourth labial and the 
occipital ; tail rather loug, tapering, the posterior part some^ 
what compressed ; the caudal scales quite smootn, or with 
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only very faint traces of keels on a few of the last; the 
terminal horny scute in the male broad, with a sharp hori- 
zontal edge, grooved or somewhat concave btdow, and com- 
pressed into a ridge on the upporside, which terminates in a 
single point ; in the female very similar but smaller, ending in 
a single point, the horizontal ridge inconspicuous ; the first 
pair of lower labials form a suture behind the mejdian, followed 
by a pair of chin-shields ; no median groove along the chin ; 
teeth conspicuous, gradually longer behind, about 8 in the 
maxillary and 6 in the mandibular bones. 

Jiab, S. India. 


Synopsis of Species, 


Brick-red, with three longitudinal interrupted black linos. . trilineatus. 

Uniform brownish, belly and sid(*8 dotted maduremis. 

Blackish, with a longitudinal yellow line down each side of 

the hack bilineatut. 


Platyplectrurtis trilineatus, 

Platypleetrunis Gunther, /, c, 

irtlineatm^ Bedd, Madr. Journ. Med. Sciences, 1867, p. 14, 

Snout very obtusely rounded ; rostral pointed behind, very 
small, one third the size of a nasal ; nasals forming a suture 
behind the rostral ; supraorbital three times as large as the 
postocular ; a long temporal shield always present ; tail com- 
pressed towards the end, the scales all (juite smooth, or a few 
of the terminal ones very inconspicuously 2-3-keeled : 
terminal scute in the males shovel sha{)ed, with a horizontal 
edge, concave below, and with a ridge along the upper sur- 
face which ends in a sharp point ; in the females very small, 
eq^ualling 1 to 2 scales, enaing in a single point, but gene- 
rally witli an inconspicuous ridge. Seales in 16 rows round 
the middle of the body ; ventrais twice as large as the ad- 
joining scales, from 165 to 168 in the males, to 174 in the 
females ; subcaudals 14 or 16 in males, 8 to 10 in females. 
Length about 16 inches, the females much stouter than the 
males, being If inch in girth, the males only | inch. 
Body and belly of a bright brick-red colour, with 1 dorsal and 
2 lateral black punctated lines, which extend from the neck 
to the end of the tail, the black dots each occupying a scale ; 
the lines arc sometimes here and there interrupted ny 1 to 3 
consecutive scales wanting the black marks. 

Hah, Anamallay forests, above Ponachi, at an elevation of 
about 4000 feet. A rare snake : only six have been found, 
with ventrais and subcuudals as follows 



Earths 8nahea of India and Oeylon, SA 


Femalps 


Malofl 


8 0 ubcaudal$ and 178 venirala. 
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Pla ff/plecirurus mad a rensia^ 

PUxfyplet'tvurUn madurensi^^ liedd. Proc. Zool. Hoc. March 10, 1877. 

Sriout very obtusely rounded ; rostral very small, scarcely 
reaching the surface of the head ; nasals very large ; vertical 
six-sided, not much produced beJiind ; suprfiorbital three 
times as large as the poatocular (whicli latter is rarely con- 
fluent with it) ; a long temporal shield always present; tail 
not much compressed, the scales quite smooth, the terminal 
scute horny, in the male with a sharp horizontal ridge and 
compiTissed into a ridge on the upper surface, vrhich ends in a 
single point, in the female very small, size of 1 to 2 scales 
only, and ending in a single point, with sometimes ti*aces 
of the horizontal ridge. Scales round the middle of the body 
in 15 rows; veiitrals not twice as largo as the scales of the 
adjoining series, 149 to 159 in males to 170 to 176 in females ; 
subcaudals 14 or 16 pairs in males, 9 to 11 pairs in females. 
Length of adults 12-14 inches, females up to 1^ itich in girth, 
males about | of an inch only. Above a nacreous purplish 
brown ; vontrals and the two adjoining series of scales on each 
side white in the centre, but with a very complete ring round 
the margins of the same colour as the back. 

Hah. Pulney mountains (Madura district), about Kodie- 
karnal, 6000 feet elevation, and a little above Shembaganoor, 
^000 feet; also about Peermede, on the Travoncore Hills, 
'4000 feet elevation. 


Flatyplecirurua hilineatuBy n. sp. 

Snout very obtusely rounded ; rostral small, just reaching 
the surface of the head ; nasals large ; vertical six-sided ; 
supraorbital as in madurensts ; a long temporal shield always 
present ; tail not much conipi*essod, the scales quite smooth, 
the terminal scute somewhat dilated horizontally, ending in a 
small, single, upturned point. Scales round the body in 15 
rows ; ventrals twice as large as the adjoining scales, 168 to 
172 ; subcaudals 13 or 14. Length 6-7 inches, girth | of an 
inch. Body blackish, with a continnous longitudinal yeU 
lowish line down each side of the back, on the rows of scales 
on each side of the centri^l dorsal series. 

Hab. Madura Hills. The specitnens are probably not 
adult. 

Ann, dk Mag. N. Hist. Ser, 5. VoL xvii. 
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in . — On the Bruchidai o f Japan, 

By 1>. Shakv. ’ 

The specimens of this family brought homo by Mr. O. Lewis 
are not so numerous as might have boon anticipated, and it 
would appear that in Japan, as well as in Central America, 
these insects are rarely met with at large in any numbers, 
being in this respect dissimilar to our European s{>ecies, many 
of which in the warmer parts of France and Spain are fre- 
quently met witli in the greatest abundance. Altogether 
Mr. Lewis obtained thirteen species, three or four of which 
are probably merely introductions from abroad to the Japanese 
fauna ; such is, I believe, the case with the two European 
species found in Japan, and with the American B, pusilfimus ; 
A dorsalis was described from India by Schonherr, and B, scu- 
tellmis is now widely distributed in the world. The other 
yiecies, to the number of eight, are at present peculiar to 
Japan; but as very little indeed is known about the oriental 
Bruchidaa, it is probable that some of them occur elsewhere. 
The most noteworthy feature of the dapaneseBruchidas is the 
occurrence there of a remarkably distinct genus ; there are 
only three other genera of Brucfiidto known — each of them 
has many species and a wide distribution, and it seems there- 
fore scarcely possible that Japan should possess aa peculiar 
to Itself a genus of a very isolated character. 

Bruchm dorsalis, 

Bt'uchits dormlkf Fahrs. 8ch(mh. Gen. Ourc. v, p. VH. J 

This species has been recorded as destroying seeds of Oh- 
ditschia sinensis brought to this country from Japan (<jf, Proc, 
Ent. Soc. Lond. June 1873) ; it is apparently, however, not 
a common insect in Japan, as Mr. Lewis met with only two 
or three examples. 

Bruchus pisi, 

Brucfms pki, Linn. Byst, Nst, 2, ii, p. 004. 

Yokohama. One example. 

Bruchus loti, 

Bruekns Inii^ Gyll. Ins. Suec, iii. p. 13, 

Of this common European species Mr, Lewis met with n 
single example at Kawacni. It is in a bad state of preserya- 
tion, but appears to agree entirely with Euixipean specimens, 
except that it is of very large ske. 



Mr. D. Sharp on tke Bruch iche Japan. 


3iS 


Bruohus terrenus^ u. sp. 

Dblongo-ovaliB, niji^or, subvario^^atuH ; aiit/Cnnaram ba«i pofli- 

bu«que aiiterioribus ot intormodii*? ruftB ; abddtuino olongaU^ 
pygidio obliquo. Long. 2| millim. 

Antcnnse short ; Bt-cond, third and fourth joints small, 5-10 
transverse. Eyes rather small, widely separated. Thorax 
conic- transverse, coarsely punctate, black, sliglitly variegated 
with grey. Elytra quite finely striate, black, extensively but 
rather indefinitely rnotthid with grey. Under surface grises- 
cent. Femora unarmed ; hind tibije digitate at extremity. 

This is readily distiiiguialicd from the other species by the 
more elongate ventral rings and less horizontal pygidiuni. 
The front coxae too are smaller and scarcely project beyond 
the extremity of the prosternum. 

Yokohama, Nagasaki, Ichiuchi, and Yuyama. Five 
examples* 


Bruchus urbanusy n. sp. 

Oldongo-ovJilifl, niger, grisco-pubcscens, pygidio ahdominisquo »eg- 
mentis uliinxis riilbscoiifibtift ; antonnurum basi fusco-rnfa ; jx>dibiis 
anterioribiis el iuturmediin riifis, femoribus basi tarsisque fuscis ; 
Bitpra vaiiegatus, prothorace olytrisqac ingris, illo basi, his sutura 
late fasciinqiie transversis griseis. I^ong. millim. 

Frtr. Hupra ubiquo griseo-pubcscons, vix sublasciatus. 


Antennae short, rather stout; tliree or four penultimate 
joints transverse, the four basal joints dark above, red beneath, 
the rest black. Eyes moderately large, widely separated. 
Thorax transverse-conic, very coarsely punctate, black, largely 
grisescent at the base in the uiiddU^, less so on cacli side, and 
with a few minute grey flecks. ISlytra with intense black 
pubescence, but broadly grey aloiig the suture, and with thiw. 
slender, irregtilar, grey, transverse fascia), Pygidium large, 
reddish grey, densely grisoo-pubesceut, submaeulate on either 
side ; tne four apical ventral segments coloured like the 
pjrgklium, basal segment darker. Hind femora unarmed ; 
mnd tibia with two equal digits at the extremity of the lower 
face. 


The variety, though appearing very diftevent, has nothing, 
so far as I can see, to distinguish it from the type form, except 
the xiearljt uniform griacous colour of tlie upper surface, in 
which) however, the same markings as are present in the typ^ 
can be detected, they being of a sUghtly different tint of grey 
from the grouno-coloun 

This is larger than B.joponkmy and is readily distinguished 

t>»U 



36 Mr. D. Shnrp on the Bruchiflaj of Japan, 

from it by the different colour of the antennas and hind legs, 
and the absence of the raised grey callosity in front of the 
Bcutellum. 

Nagasaki. Two specimens of the typical form and one of 
the variety. 


Britchna adeinptus^ n. sp. 

Minus olongatim, niger, grisoo varietal us ; pygidio abdominisquo 
seginoiiiis duobus ultiniis rufis ; anteniiin pedibnsque aritorioribua 
ei intermediis flavis ; feraoribus postrrifU’ibus dento elongate 
arnitttis. Long, 2^ millim. (capite inflexo). 

Antcnme sliort and rather stout, clear yedlow, penultimate 
joints strongly transverse, P^yes rather prominent, widely 
separated. Thorax conic, coarsely and densely punctate, 
gnseo-pnbescent. P^lylra rather finely striate, witli elongate 
small marks of grey jiubeseence. llind femora armed be- 
neath with a rather long tooth on inner margin, and with a 
slight obtuse prominence on the outer margin ; hind tibia 
with macro at the apex. 

The armature of the hind femora distinguishes this from all 
the other Japanese 8[»ecies except J3. scutellaru^i the two 
species are so dissimilar in colour that they cannot be mixed. 

One example was found at Yuyama, May 10, 1881^ and a 
second, in which the variegation of the upper surface is much 
less conspicuous, at Nagasaki. 

Bruchm japoniem, 

Mylahris (Bruchm J, Linn.) japontca, Harold, Deutsch. ent, Zeitschr. 
xxii. p, S7 (Maj 1878). ' 

Bruchm fidvip^Bf Reel C. R. Ent. belg, xxii. p. Iv (April 1879). 
Nagasaki, Junsai {Lewis) ^ Hagi {Hiller). 

Bruchue comptus^ n. sp. 

Minuius, brevis, niger, albido-prniuosus ; thorace ante soutelluiu 
densius albido-pubeeoento ; antennis podibus(]Ue flavis ; femoribui 
muticis. Long. millim. 

Antennm pale yellow, rather short, thicker externally j 
penultimate joints transverse. Eyes widely separated. Tho- 
rax conic, coarsely punctured, with a rather scanty white 
pubescence evenly distributed, except that it is concentrated 
BO as to form a white mark, or rather two marks joined in 
front of the scutelium ; tliis latter minute and obscure, not 
densely pubescent. Elytra pubescent, like the thorax; as 
also are the nygidium and under surface. 

This is allied to B, iaponiem^ but is only half the siae^ 
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and is readily distinguished by the almost uuicolorous surtaco 
and shorter antenriaj. 

Kobd, Junc8, 1881; Hosokuto, July 22, 1881. Three 
examples. 

Bruchua pmilUmua, 

Bruchns pwiiUimus^ Sharp, Diol. Cent.- Am. Col. v. p. 479, 

Mr. Lewis brought throe individuals of this species, which 
ho noted as found in cargo and probably imported. 

Brnchus lautuSj n. sp. 

Oblongo-ovalis, niger, oequaliter griseo-pubesooiis ; antennarura basi 
pwlibusquo antorioribuH k'staceis, illis extrorsum ptdlbuequo 
postorioribuB fusceseeiitibus ; prothorace conioo ; atitennie sorra- 
tis, raaris valdo elongatis, femiiia^ mediooribiis. Long. 3 millim. 

Eyes large, very prominent, very deeply emarginate, mode- 
rately distant in the female, more approximate in the male. 
Antennge slender, feebly serrate internally ; in the male rather 
longer than the insect, with the second joint very short, 
scarcely half as long as the third ; in the female much shorter, 
with the second joint less abbreviated, but shorter than the 
third. Thorax conic, about iis long as it is broad at the base, 
coarsely punctate. Pubescence evenly distributed, not spotted. 
Elytra rather dec[)lv striate. Pygidlurn clovSely covered with 
grey pubescence. Hind femur simple ; tibia with short stout 
apical mucro. 

Found sparingly ; usually one or two examples in a locality. 
Otsu, Fukiu, Fukushima, Juiisai, and Hakodate, by sweep- 
ing in August. 


Bruchua acutellaria, 

Bruchm acutellurisj Fab. Syst. I-l. ii. p. 309. 

Mylahria chinensis^ Hor, DouUch. out. Zeitschr. xxii. p. 87, 

I^Iarold {loc, cit,) considers this insect to be the Bruchua 
{Qurculio) chtnenaia^ Linn, ; but 1 am not able to adopt this 
view, the evidence appearing to me to be against its probability. 
He also treats the Chinese B, aduatas^ Motsch., as a synonym 
of this species ; but this also appears to me improbable ; 
indeed tlie measuroraonts given by Motschoulsky quite contra- 
dict this conjecture. 

Nagasaki [Lema)^ Hagi [Hiller)^ Tokio {Iloffman^ teste 
Harold). 


Sjpermophaffua compUctua^ n. sp. 
iJotunduto-ovalis, niger, fusco-pubesoens, subvariegatus ; ol} ti is 
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fiiriaiis; strii« fortiier piiDctati«. Long. millitn. (oajnte 

intlexo). 

Very similar to the well-known European ^5. cardai^ but 
rather larger than the largest examples thereof, and readily 
distinguished by the more abunchant pubescence, which is of 
sordid very dark grey colour, and a little variegatt^, more 
especially on (lie pygidiurn, and by the much more conspicuous 
punctuation of the elytral striie ; the front coxa3 are more 
distinctly separated, the middle legs more widely distant, and 
tlie mesosternum less prominent and less exposed at its a[)ex. 

One example ; found on the sand-hills at Hakodate. 


Pyoobruchus (nov. gen.). 

Pygidium o sogmeutls tribus com))o«iiuTn. Coxnf auterioros olongatte, 
contigute. Eemora jxisteriora grucilia, iibite absque calcaribus. 

This insect has the appearance of a convex BrtichuSy but is 
very different on account of the peculiar structure of the 
pygidium ; this is elongate, and about one half of its length 
IS occu[)icd by the last dorsal segment ; the penultimate seg* 
ment exposed is also large, but the antepenultimate is much 
shorter. 


PygoJ>ruchus scutellnyisj n, sp. 

Niger, griseo-pruinosus ; prothorace oonico-transverso, fortiterpunc- 
tato ; scutoilo elongato, apice bidentato ; antijimis (mans) flabel- 
latis. Long. millim. 

Antennce elongate, entirely black ; second joint minute, third 
elongate, giving off from the middle a rather long process, 
the following joints armed with still longer processes. Head 
short ; eyes rather large, widely separated. Thorax much 
narrowed in front, the sides very little rounded at the l^ont 
angles ; the whole surface coarsely punctate and evenly covered 
witli a somewliat scanty griseous pubescence, Scutellom 
elongate, with prominent extremity, which is deeply notched. 
Elytra rather deeply striate ; the internal striss crenate, the 
outer punctate rather than cronate, and becoming behind 
effaced so as to fomi there rows of punctures rather than stria; 
interstices with some indistinct punctures, much concealed by 
the pubescence. Pygidium also with coarse punctures con- 
cealed by the pubescence. Ventral rings sliort, 

Kob<5, June 8, 1881 ; a single male example. 
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IV .-— new Oanm of Heferomerous Coleoptera allied to 
Notoxus. By CHAttIJEH 0. WATERIIOtTSli, 

«Tiik interesting form which 1 here describe has boon in the 
Britisli Museum for some time, and being a very conspicuous 
insect 1 thought it had in all probability been named. As 
that, however, does not appear to be the case, I propose to 
call it Uypaaptates* 


Hypaspisteis, n. gen. 

General characters of Notoxm^ but differing as follows : — 
Anteume as long as the whole insect, the second joint very 
bhorl, the following joints very long and slender. Apical 
joint of the maxillary palpi longer and more distinctly cuUri- 
fuirn. Ajiterior femora with the lower edge compressed and 
with an acute tooth at the base. Tarsi long and slender, the 
jienultimate joint very short, narrower than in Notoxaa. 
Hcutellum very small, 

llppaspiates armatus^ n. sp. 

Testaceus, nitiius, licvis, parce pallide pubescons ; thoracis processu 

supra granulate, utrinquo tridcatato. 

Long. 5 millim. 

Head smooth and shining, the underside with numerous 
round black granules. Basal joint 
of the anteunai besot with long 
pale pubescence. Thorax smooth 
and very convex, suddenly decli- 
vous posteriorly. The thoracic 
process os long as the body of the 
thorax, with numerous nearly 
black shining granules, those at 
the base transverse ; apex with the 
margin incrassate; each side with 
three strong teeth, which aie 
nearly black at the apex. Elytra 
very convex, shining, spai’sely 
pubescent. Legs pale testaceous; 
anterior tiWaa a little enlai’ged in tlie middle, pubescent on 
the inner side. 

Hub* Ceylon {Dr, Thwadtee), 
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J .—Defcn'joiions of Sponges from the l^etghbourhood vf Jhrt 
Phillip Heads, South Australia, continued. By U. J. 
Ca«tek, F.R.B. &c. 

[Continued from vol. xti. p. «%8.] 

Pursuing the plan which has been adopted in revising the 
other orders of the Spongida, I will premise the following 
tabular view of the original an angement of my order Holo- 
rhaphidota [op, et loc. cit) thus : — 


Order VL HOLORHAPIIIDOl^A. 


Families 

1 , lifnwula 

2 , Suberitida 

8 . Pachytragida . 

4. Pachaatrellida , . . 

5. Potamoeponyida , 


Groups. 

1. Amorphosn. 

2. Isodictyosa. 

8 Thalyosa. 

4. Crassa. 

6. Fibulifora. 

0. Ilalichondrina. 

7. Ilyndmanina. 

8. F4Bperina. 

9. Hymedesmina. 

10. Cavernosa. 

11. Oompacta. 

12. Laza. 

13. Bouatina. 

14. Geodina. 

15. Stellettina. 

10. Teibyina. 

1 17. Pachastrellina. 

' 18 , Lithistina. 

19. SpongiUina. 


The diagnosis for this order — viz. “ Possessing a skeleton 
whose fibre is almost entirely composed of proper spicules 
bound together by a minimum of sarcode; form of spicule 
variable, —was proposed for those sponges which, from the 
absence of that amount of keratine or horny material in 
their fibre that renders the orders IV. and V. (dthough 
they too possess “ proper spicules,” that is, spicules formed 
by the sponge itself) more or less resilient or sponge-like, 
arc^morc or less tender, fragile, and easily broken by pressure, 
varying in consistence from a crurob-of-bread character 
in the Amoiphosa to the almost stony hardness of the 
Lithistina ; so that in the more limited acceptation of the 
word “sponge” the loiter would not be considered sponges 
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at all. Honcc we have to deal here with the limited 
acceptation of the tenn sponge/^ but with the products of 
the sponge-animal in its most extended Bonse, although 
at one time, as in the Caniosa, this may be almost 
undiatinguishable from glue when both are dried, at another, 
as in the sponge of commerce (which is the most familiar 
form), a resilient mass of homy thread-like tissue (that is the 
skeletal structure of the sponge from which the soft parts 
have been extracted by putrefaction and edulcoration), and in 
a third, as in the Lithistlna, so compact and stone-like that 
it yields to nothing but a knife or hammer. 

So much for the order then ; let us now turn our attention 
to tlic families respectively. 


Fam. 1. Benierida. 

Char. Spicules more or loss amanged in a fibrous form ; 
structure yielding to pressure, like crumb of bread. 

To this family my experience of the last ten years, viz. 
since my Notes Introductory to tlic Study and Classification 
of the Spongida” were published in 1875 (^Annals,’ set. 4, 
vol. xvi. p. 177 et seq,)^ has not enabled me to add much^ ana 
1 have very little to alter. Many new species I have described ; 
but th^ must be sought for in tlie pages of this periodical, 
which I have not time now to specify. 


PlILCEODlCTY ONINA (nCW group), 

I would, however, observe that, having found several 
species more or less presenting the characters of Oceanaria^ 
Norman = Jeffreysiij Bk., I have put them 

together under ^thc above narne^ and would place this new 
group immediately after no. 4, viz. “ Crassa.” More I need 
not state of it here, as the whole will be found in the ‘ Annals ’ 
for 1882 (vol. x. p. 117 et seq.)j and an additional species in 
those of 1883 (vol, xii. p, 326 et seq,). 

the mode of circulation in the Phlceodictyons, in which 
no vents have been discovered, I shall have to return here- 
after when describing some of Mr. Wilson’s siieciraens of 
Polymastia from Port Phillip Heads, in which, oy analogy, 
the position of these vents seems to be indicatea. 

1 nave also added a few remarks as well as descriptions of 
new species to group no. 8, viz, Esperina ” (* Annals/ 1882, 
Vol, ix. pp, 288-301 ; i6. 1880, vol. vi. p. 49, pi. v. fig. 20 ; 
iJ, 1874, among the ‘‘ Deep-iwa Sponges dredged by ILM.S. 
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* Porcttpiae,’ voL xiv. p. 207 ; and tb. 1870, vol, xviii. 
p. 226, &e.). But 1 am not cortaiu tfiat I have enumerated 
all the places in the ^ Annals ’ where 1 have described species 
of tins or any other group of sponges, so once for air’ can 
only state that it will be necessary to search the pages of this 
penodiciil generally for this purpose, to which it might be 
added that on most occasions the references alone to my con- 
tributions on the classification of the S|>ongida will be given, 
which it will be easier for uie to do than for the reader to find 
them out for himself, wliile it will enable me to save that time of 
embodying them in extemo which a few years ago would have 
been of less consequence to me. 


Fam. 2. Suberitida. 

^^Char, Tissue cork-like ; spicules matted, felt-like, cancel- 
lous, and crushable, or radiated, compact, and hard ; spicule 
chiefiy pin-like, tlie sharp ends projecting from the surface^ 
like velvet.” 

As I have to add many new gioups to this family, it will 
be necessary to meet this by a slight alteration in the dia- 
gnosis, which may now' stand thus: — 

^^Char. Tissue loose, cork-like, oi solid and tough. Skeletal 
spicules chiefly pin-bko, varying in shape from globular- 
headed to simple acuate, with more or less fusiform shaft ; 
arianged in a confused, felt-likc, reticulated skeletal mass, or 
in bundles radiafing from the centre.” 

Hence it will be observed that all mention of cancellous 
and crushable ” structure has been omitted, since this is found 
to obtain only in dried specimens, where the sarcode has 
shrunk away, and nothing is left but the more durable skeletal 
fibro-reticulation, a fact that I did not well realize until I began 
to examine Mr. Wilson’s fresh or wet specimens, which shows 
their value in this respect and the disadvantage of framing a 
diagnosis only on specimens that are dry, 

whether or not it would be desirable in description to give 
the state of a sponge in both conditions I must leave future 
observation to determine. I think it would where this can b© 
done, or when both conditions arc present j but where, as in 
many instances, the specimen can only become known by its 
presence on the beach, washed, water-worn, and diy, having 
originally come from the vault of some submarine cavern, 
where, by a(‘cklent or otherwise, it has been torn from its 
place of attachment, it would be desirable to add, as Dr* 
Boiverbauk has done, examined in the dried state.” And 
this must be the case in many inatances, unless they are 
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gathered by human hands, for the dredge cannot reach them 
on the undersides of rocks. At the same time dried speci- 
mens also may differ considerably, inasmuch as the washed- 
out beach-worn specimen differs greatly from those which 
have l)cen carefully soaked in fresh water and dried for preser- 
vation immediately after they have been taken, aliv(5 and 
growing, from their place of attachment, as Mr, Wilson^s 
dried specimens also evidence ; next to the wet state, this 
is the best and most convenient condition for museum- collec- 
tions. But still, lor perfect description the vvet state is also 
necessary. 

Thus alterations in diagnosis and classification may have to 
be continued so long as knowledge of the subject increases. 

Having again, us far as uiy material would allow^ studied 
the groups 10, 11, and 12, viz. the Cavernosa, Comnacta, and 
Laxa, after the inannor detailed in the ^ Annals^ of 1882 
(voh ix. pp. 317-350) chiefly from dried specimens (as in 
iny oiiginal classification), it seemed to me desirable to add 
another group to these sponges under tlic name ot Subcom- 
pacta ” (<6. p, 358), and I must refer the reader to this paper 
tor what J then stated on the subject ; but since 1 have had 
the advantage of examining wet or undried specimens, the 
principle of this classification, viz. the degree of consistence 
on which 1 then based my divisions, as may be inferred from 
the names of the groups, has undergone much modification. 
But, as 1 am not piepared to alter the arrangement in extenso 
now, 1 would merely observe that it also seems to rao desir- 
able that these four divisions should be considered parts of one 
group only, for which 1 would propose the name of JSuberi- 
tma;*’ in support of which it might be stated that, although 
the pin-like skeletal (with or without a flesh-spicule) for the 
most part prevails in these sponges, and theie are some to 
which I liave alluded at the conclusion of the paper last men- 
tioned, in whicli the skeletal spicule is not pin-like, that still 
appear to me to find their most appropriate place in this 
group, yet, however this may be, the pin-like skeletal with or 
without a flesh*spicule of a spinispirular form appears to be the 
prevailing character of tiie spiculation in the iSuberitina/* 
and as the latter gradually diminishes in size and number 
from the genus Sj)ira8ti^ella^ 8dt, to those Suberitina in which 
there is no longer any trace of it, 1 would place the whole iu 
this group. 

In the genus Lairunmlia of Bocage, to which I have also 
alluded in the paper last mentioned (p, 354), the spinispirular 
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flcsh-spiciile is replaced hy tlie sceptrella (sec niy descriptions 
and illustrations of tliese two forms of the flesli-spicule in the 
^ Annals ’ of 1879, vol. iii. p. #‘if)4 &c., pi. xxix. ngs. 11 &c.), 
and the skeletal spicule is no longer pin-like, but acuate or 
acerate, as may be seen by the species that have been de^ 
scribed, while in LatruncuUa corticatay Carter (ib* p. 298, 
pL xxvii. fig. 1 &c.), the form of the flesh-spicule varies from 
aceptrellar to apinisptrular in the same specimen. So that 
altogether it appears to me desirable that these sponges should 
come in immediately after the group Suberitina under the 
name Latrunculina.’’ Schmidt has placed them in his 

Desmacidinai ’’ (Gnindz. Spongf. Atlant. Gebictes, p. 80), 
because his species^ viz. Sceptrella regalis^ possesses an aiicho- 
rate flesh-spicule m addition to the sceptrella ; but if the 
presence of an anchorate or any other form of flesh-spicule bo 
allowed to determine the position of a sponge in classification, 
the principle, according to ray experience, will be found im- 
practicable. 

On group 13, viz. the Donatina, 1 have also published 
observations in the ‘Annals* of 1882 (together with a new 
species or growth), vol. ix. pp, 3/)6-’362, pi. xii. fig. 22, to 
which I must refer the reader m addition to what is stated in 
my original classification (p. 182). 

But between Donatina and Latrunculina I would introduce 
the three other groups mentioncxl in the same paper and under 
the same heading, viz. “ Donatina ” (p. 356 «xc.), u e, Poly- 
inastina, Xenospongina, and Placospongina, transferring the 
“ intensely compact ” species to which I have therein alluded 
to a separate group, as I find that, having no marailliform 
processes, the latter cannot properly be included in the gi^oup 
Polymastina, however much in other respects, that is in the 
spiculation, they may resemble each otuer. Thus, having 
established a genus of those intensely compact sponges under 
the name of ^^Tr-achya ** in 1870 (‘Armais,* voi. vi. n. 178), 
and having in 1876 (‘ Deep-sea Sponges dredged by H.M.S. 
‘Torcupine,* ’ vol. xviii. pp. 392 and 393) proposed to place 
them in the group Polymastina as a subdivision, adding at 
the same time a brief description of another species equally 
typical of this kind of sponges under the name of Trachya 
durissima (‘Annals,’ 1882, p. 367), 1 must refer the reader to 
the last-mentioned as well as to the genus Trachya {L c.) for 
the characters of the species which 1 would here group together 
under the name of “ Trachyina.** 
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I liad forgotten to allude to tliat remarkable sponge of which 
Mr. G. Clifton found branched specimens over 6 feet in 
length, and when alive of a bright red colour,” on the west 
coiist of Australia, for which the late Dr. J. E, Gray proposed 
the generic name Axos and which, with its allies, I should 
be inclined to place immediately after Donatina, under the name 
of Aa^osina ” Annals,’ 1879, vol, iii. p. 284 pi. xv.); 
substituting the latter term for Axona,” proposed in the 
‘Annals’ for 1881 (p. 381); where, I would also observe 
en pasmnt^ the species respectively described thereafter 
under tlic nanu's of Axos anohorata and A, falmllata should 
have their generic appellations respectively change<i to 
“ Phorbofty^ 1). & ill., and their position relegated to the 
group Ilalichondrina still among the Holorhaphidota, for the 
reasons mentioned in my paper on the West-Indian sponges 
(‘Annals,’ 1882, vol. ix. p. 288). 

The group “ Axosina ” might therefore bo inserted imme- 
diately after Donatina, as the structural alliances to which I 
have above alluded, and which will be found at p. 289 
(‘Annals,’ 1879, vol. iii.), seem to indicate. 

Lastly, I find a new structure among Mr. Wilson’s sponges, 
which assumes a more or less globular form ; but this is without 
fibre^mCi the sarcodc, which is chondroid, as much charged with 
sand grains as it is with the spicules of the species, which 
are cylindrical and obtusely pointed, accompanied by a smaller 
one in the form of an acuate; so that it is questionable 
whether it should come under the second family of the order 
Camosa, viz. the Gumminida, or under the Suberitida in the 
order Holorhaphidota, as hinted of the group Donatina in my 
paper on the then known species of Carnosa (‘ Annals,’ 1881. 
vol. viii. p. 255, &c.). At all events, for the present, I shall 
insert it as a new group, with the name of Uhondropsina.” 
immediately after Placospongina ” at the end of the family 
Suberitida, while the type-specimen under the name of 
Ohrondopsis arenifera, will be more particularly described 
hereafter among Mr* Wilson’s specimens. In the dried state 
the abundance of sand and its want of fibre, that is, its diffused 
arrangement, makes this specimen look like one of the genus 
Saroooomea (‘ Annals/ 1885, vol. xv. p, 214 &c.). But the 
apiculation being all of one xind and the spicules perfset, is 
opposed to this. 

Ececeloiiida, or Spongos (new family, No. 3, p. 49)4 

Char. Sponges living in small chambers Btolonifarously 
tfonnected, whi^ have been excavated by themselves or other 
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animals in either organic or inorganic calcareous material; 
communicating with the exterior through the stoloniferoua 
canals. 

Differing from all other sponges in their habitat is that 
family for which I have proposed the above name: but tis 
they equally differ from each other in tlnur spiculation it 
also becomes necessary to group tlicin accordingly. Hence, at 
the end of my illustrated description of Alectona Millari 
(Journ. Itoy. Micros. Soc. 1H79, vol. ii. p. 493, pi. xvii,), 
they have been divided into three getuTa with tiio suggestion 
of a lourth for the genus Samus^^^ which, typically con- 
sidered, would res|)ectivcly lead to the formation of the 
following groups, viz. Clioiiina,*’ Thoosaina,” Alccto- 
nina,’’ and “ Hamusina.’’ To the paper in the journal men- 
tioned, as well as the ^ Annals ’ of 1880 (vol. vi. p. 50 &c., 

g l, V.) and those of 1879 (vol. iii. p. 350 &c. pi. xxix, 
gs. 1-7), 1 must refer the reader for all the intormation 
that I have hitherto been able to contribute on this subject. 

Fam. 3. Pacliytragida. 

Char, More or less corticate with cancellous more or leas 
radiated structure internally ; well differontiated.” 

On this family 1 published a paper in the ^ Annals ’ of 
1883 (vol. ii. p, 341 &c.), therefore need not repeat anymore 
of it here except that 1 found it necessary to intercalate 
between Stclleitiria and Teiliyiua a fourth group under the 
name ot Thencanina,^’ whose history, characters, and classi- 
fication will be found in the same paper (pp. 354 to 362 in- 
clusively). 

Also to this family T would still add another group under 
the name of Stellettinopsina/’ immediately after fcjteilettina, 
for species of the genus HtelleHinopiaifiy which promise to be so 
numerous as to claim this dislinctiou. They are principally 
characterized by possessing only om form of skeletal spicule, 
and this a large, smooth accrate, like the body-spicule or 
Stdlettaf together with one or two forms of the stellate spicule, 
as noticed in the illustrated description of my type-spccica 
SteUeUinopaia aimplexy from which tne rest of the characters of 
this group may bo extracted {‘ Annuls,’ 1879, vol. iii, p» 849, 
pi. xxviii. figs. 16-18). 

New species of all the groups in this family have also been 
described here and there in the ^Annals,’ to which respec^ 
tively I must again refer the reader for further information on 
this subject. 
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Fam. 4. Pachastrellida. 

Char. Without cortex ; densely spiculiferons, even to 
stomr hardness ; structure confused ; no lihre/’ 

When I use the word ‘^confused” it must he understood 
that the structure is so only apparently, for there is nothing 
conftiBcd in Nature, wherein all is harmony, and everything 
has its place. 

With reference to the two groups of this family, viz. 17 
and 18, respectively named Pachastrcllina and Lithistina, T 
have nothing to add beyond what is stated in my original 
classification (/. c. pp. 185 to 187), the whole of which classi- 
fication was chiefly compiled to facilitate a description and 
location of the sponges dredged by H.M.S. ‘ Porcupine ’ 
(‘Annals,’ 1878, vol. xviii. p. 228), where, at pp. 406 to 410, 
some new species of Prichastrella will be found, together with 
that from Japan, des(‘nbed in the ^ Annals ’ of 1885 (vol. xv. 
p, 403). Of n(‘W species of the group Lithistina I had, with 
the exception of wnat is stated in the ‘Annals’ of 1873, 
vol. xii. pp. 437-444, and 1878, vol. xviii. pp. 460-468, no 
communication to make until 1880, when my report on the 
specimens from the Onlf of Manaar &;c. was published 
(‘Annals,’ vols. v., vi., and vii., pp. 437, 35, and 361), 
wherein at p. 142, pis. vii. and viii., and p. 372, pi. xviii. 
vols. vi. and vii,, several will bo founa described and 
illustrated, together witli the mode of development of the 
skeletal spicule which these young and ))crfect snccimcnsl 
enabled me to follow satisfactorily, so that in Di$comrmia it 
was easy to see that the most coinjdex form of the tetracti- 
nellid, SKeletal spicule originated in tlie simple nail-likc disk 
of the surface, which, when not more than 1-300^A inch in 
diametevy presents the (juadrijid canal that characterizes the 
fully developed tetractinellid form. Lastly, this was again 
observed in the large and fjcsh specimexi of Itacodiscula aste^ 
roides ftom Japan, which I described and illustrated in the 
‘Annals’ of 1885 (vol. xv. p. 400, pi. xiv. fig. 11). 

Fam. 5. Fotamospongida. 

“ Char, Fragile sponges bearing seed-like bodies or stato- 
blasts and inhamting freshwater.” 

For my division of the “ then known species” of the sponges 
to be incinded in tin’s family and their hisfoiy generally, see 
my paper in the ‘ Annals ’ of 1881 fvol. vii. pp. 77 to 107, 
pis. V. and yi.). It has been contandea that my ‘‘ characters ” 
of this family are incomplete, seeing that no seed-like bodies 
(gemmules or statoblasts) have yet been found in Vruguaya 
cotaUioideSy Bk., or in Lxdxmirskia haicalensisy Dybowsfci ; 
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bnt then no other mode of propagation in these sponges hag 
been d<‘8cribed ; and therefore, however probable it is that 
this may be the case, it as yet only rests on inference ; while 
LieberkUhn long ago made it plain that 8pong{U<i might be 
propagated sexually (that is, by ova and sperm atozoids), or 
oy the so-called seed-like bodies reHj)ectively. 

The above levislon of iny order mdorhaphidota may appear 
very short, but if the papers to which 1 have referreci be read 
it wdll b(* found to be very long, for since my original classi- 
fication was ])ublishe(l in 187»5 I have ever and anon been 
publishing the result of my considerations of different parts 
of it, and especially that of the Ilolorhaphidota, whereby 
several additions have beim made to the latter, which, as 
before stated, it is much easier for me to indicate shortly with 
a few remarks than to embody in ejctenno. Hence, this revi- 
sion will only be found interesting to those who wish to 
know what I liave written on the subject, or might hereafter 
do wdiat 1 should if time permitted do myself^ tliat is publish 
a handy volume ” or Manual of the Spongida, including a 
synopsis of all the species that have been deseribed, accom- 
panied by the author’s name, the date of description, and the 
place where descriUd, with synonyms in like manner if there 
should be any. Such a compilation is now^ urgently required 
for the advancement of this branch of Natural History, which, 
so long as our knowledge of the subject remains inconveni- 
ently scattered through a number of books, must continue to 
lead more or less to petty classifications and the proposing of 
new and piobably inappropriate names which may entail the 
inconvenience of referein e and perhaps contradiction, because 
tliey liave been based on a limited knowledge of the subject 
derived from access only to a few specimens. Species first 
and then classification. 

All therefore that I can now do more in this respect, previ* 
oiisly to describing Mr. J. Bracebrid^ Wilson’s specimens 
which belong to the order Holorhapbidota, is to repeat the 
tabular view given at the commencement of this ai’ticle with 
the additions subsequently jiroposed in italics,” togetbar 
with the necessary changes in the^numbering of the groups dec,, 
so that the reader may see at a glance how the Table will 
now stand : — 
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Order Vf. HOLORHAPUrDOTA. 


Families. 


1. Benierida 


SS, Su6ef*Atda 


8, Bcectlonida (new family) . . 


4. B<kchyiragida 


e. JP»oha$treUida . . 
6, Ptdamospongida 


Groups. 

'"1. Amorphosa. 

2. Isodictyosa. 

3. Tlialyosa. 

4. Oras^. 

J 6. Phlmndictyonina, 

I 0. Fibiiliferii. 

7. Halichondrina. 

8. Ilyndnianina. 

9. E*)periiia. 

( 10. Hymedesmina. 

1 , Sliherilina^ for ... . 

12. LatrunctiUna, 

13. PohfmaMina, 

14. Trachyina. 

15. Donatina. 

10. Azoaina. 


Subgroupa. 

Cavernosa. 

- Oompacta. 
Subcompaota.. 
^Laxa. 


I 17. Ketioapongiiia. 

I 18. Placoajmngina. 

(^19. Ckonuropaim (provisional). 
^20. Olionina. 

\ 21. Thmaaina^ 
j 22. Ahcfmina^ 

(^23. Snmimna. 
r24. Geodiim. 
j 25. Stellettina. 
i 20, StelUttinopaina^ 
j 27. Thenetmina, 

(28. Totbyina. 

129. Pachnstrellina. 

1 30. Lithistina. 

i Sl, SpongiiUna, 

82. Meyentna, 

33. Ttihellina, 

84. Parjnuhm^ 


Having already at p. 351 antea, to avoid repetition indivi'* 
dually, premised the circumstances under which I should 
deaenbe the sponges of the order Kchinonemata in Mr. Wilson’s 
collection generally, I have only to state here that tlie same 
plan will be followed in describing those of the order Holo« 
rhsiphidota. 

Fain. 1. Benierida. 


Group 1* Ahorphosa. 

1. Amorphina ananpma^ 

Massive, thick, compressed, lobed, sessile ; truncated (?cut 
off the dredj^ from the place of attachment) below. 
Cottmatenoe soft, loose. Oolaur not given, yellowish brown 
now* Surface smooth, coveting a rough uneven structure 
Vents numerous, confined to the upper part Spicules 
4«i«t A Mag. N. JHtM. Set* 6. VoL xvii. 4 
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of one form only, viz. aoerate, varying under 75 by 2|- 
GOOOths in. Structure loose, traversed plentifully by large 
excretory canals which terminate in tlie vents mentioned. 
Size of largest sj)ecimcn, 3 inches high by 9 x 3 horizontally. 
Depth 6 to 19 fath. 

2. Amorphma nu/rocutis. 

Massive, flattish, ses8ih3, irregularly lohed above, truncated 
below. Coiihistonce hard, elastic. (!)olour when fresh, 

nearly black,’’ dark slate now. Surface very smooth, 
covered witli a minutely reticulated spiculo-fibrous dermis. 
Pores in the interstices of the reticulation. Vents large, at 
the ends of the mamilliform or prominent processes of the 
upper pait. S])icules of one form only, viz. acerate, but 
of two sizes, following their situation, viz.: — 1, chiefly con- 
fined to the l>ody, 85 by li>G00()th in. ; 2, chiefly confined to 
the deimal, spiculu-fibrous reticulation, 25 to GO-COOOths long. 
Structure cotumoncing fiom without inwards with a tough 
dermal coat about l-48tli in in thickness, contrasting strongly 
in its dark colour with the lighter substance of the interior, 
which is compact and traversed by the excretory canals that 
end in the vents mentioned. Size IJ in. high by 4x1^ 
horizontally. 

Depth 7 fath. 

3. Amorpliina canccUosa, (Dry specimen.) 

Massive, sessile, erect, lobed, somewhat compressed, con- 
tracted towards tlie base. Consistence light, fragile. Colour 
whitish grey now. Burfaee cellular, reticulated in relief ; 
interstices large, tyrnpanized by sarcode charged with the 
spicules of the species. Vents very numerous, plentifully 
distributed over the surface generally, especially over the upper 
|)art. Spicule of one form only, viz. acerate, of diflfereiit 
sizes, about 75 by ]^-6000th in. Sh*ucture light, open and 
cancellous throughout, almost flimsy from the great numbat 
of large excretory canals with which the loose structure in 
traversed, ending at the vents mentioned. Bize of specimen, 
which is very large (even inits dry state) , 12 in. high by 12 x 4| 
horizontally. Neither depth nor colour given. 

Groups. Thalyoba. 

4, HiaJyaiae maaaaUa, 

Massive, sessile, elongated elliptically. truncate below*^ 
Consistence soft. Colour, when fresh, Mow, durk 

maroon-red above,’' now light brown. Surface smootn, con- 



Sponges from South Amtralia, 51 

Slating of a spiculo-fibrous, reticulated, dermal structure. 
Vents on raonticular elevations irregularly projected here and 
there, chiefly over the upper part. Spicules ot^ one form only, 
viz acerate, 37 by ] ^-GOOOth in. Structure internally com* 

I met, much permeated by excretory canals. Size 2^ in. high 
)y 3x5f horizontally. 

Depth 20 fatlis. 

Obs, 1 have placed this specimen in the group Thalyosa 
because the stnicture is more compact than that of the fore- 
going species ; but really, at present, unless there is some 
peculiarity in form to distinguish the species beyond what I 
have mentioned in my Classirication of the Amorphina, Isodic- 
tyosa, Thalyosa, and Crassa (/. c. p. 177), the presence of the 
acerate spicule alone in a massive amorphous structure for 
this purpose, must, for the most part, in a single specimen, be 
most unsatisfactory. 

Group 6. Fibulifera. 

5. Fibulia carnosa (provisional). 

Fleshy, digitate, cligitations branched; or digito-palrnate ; 
or long c^liudrically caulescent once or twice branched, ter- 
minating in spatuliforru bulbous ends ; the cligitations of the 
other forms terminating in contorted or crooked pointed ends, 
like deformed wasted-away fingers. Consistence solid, fleshy. 
Colour, when fresh, chiefiy black-red/^ now light brown. 
Surface smooth, almost slippery. Vents small, rcvspcctively 
projected on a papillary eminence, scattered generally over 
the surface where the branches are expamled, or in two lines 
opposite each otlicr, where they are cylindrically digitate, 
that is Chalina-like. Spicules ol two forms, viz. : — 1, skeletal, 
smooth, acerate, 00 by l|-6000th in., more or less ; 2, flesh* 
spicule, a minute simide C- and S-shaped bihamate (fibula) 
about 2-6000ths in. long; the former confined to the fibre 
and the latter dispersed in the sarcode. Structure compact 
and fleshy when wet, exceedingly hard and glue-like when 
dm contrasting then, in its brown colour internally, with the 
white spiculo-tilbre. Length of largest digitate specimen about 
B in. high by 4 X 1 horizontally ; that of the long caulescent 
ibrms 12 iu. ; stem cylindrical, ^ in. in diameter; bulbous 
«)nds about 3 in. long and I in. broad. 

Depth 5 to 18 faths, 

0b$* This is a very remarkable sponge, partly on account 
of the forms which it assumes, and partly on account of its 
haav^j solid, fleshy consistence. 1 have placed it provision^ 
aUp m the group Fibulifera under the above name^ chiefly oa 





On Sponges from South Amtralta. 

account of ita apiculation. It seems to be very plentiful <!i|t 
the south coast ot Austialia, as there are several specimens <|f 
it in Mr. Wilson’s collections, botii wet and dry. 

Gionp 7. IlAX.l CHONDKI NA. 

6. Ualichondria hiroiulata^ T. If. Higgin Annals,’ 1877^ 
vol. XIX. p, 296, pi. xiv. ligs. 11 and 12). 

Ohs. This sponge, which is clmraclei ized by its dark 
tnadder-rcd colour when dry, is also stated by Mr, Wilson to 
be chocolate-black ” when fresh, so that it does not lose 
its colour by keeping, either wet or dry. The birotulate 
spicule, after which it has been designated, is also peculiar 
in fonn, and so small that it is apt to pass iirinoticea in the 
microscopic ft])eciincn when w’et, but comes out well m a 
fragnunt that has been mounted in balsam. On the Austra^ 
ban coast it apjicars to be very common, occuning in the late 
Dr. Bow ei bank’s collection tioni tlience, now in the British 
Museum, in laige staghoin-like branched specimens. 

7. HaUchondria tsodictyalis^ Carter Annals,’ 1882, 

vol. ix. p. 28o, pi. xi. fig. 2). 

Ohs. The specimens of this sponge in Mr. Wilson’s collec- 
tion are massive and lobed, with large vents scattered over 
their suifaoe, stated, when fresh, to have been ^^slattvbrowu” 
in coloui. ITie piincipal difference between their spiculatiou 
and that of HaUchondria inermians (of which //. isodMgidm 
hardly amounts to more than a variety), is the Bpmtless Con- 
dition of the acuate. It appears to m almost world-wide in 
distribution. 

8. Tedania digitata. Gray (Proc. Zool. Soc. 1867, Hay, 

p. 520). 

Ohs. Eentera digitata was Schmidt’s earliest name for l|i|ia 
species (Spong. Adriat. Meeres, 1862, p, 75, t. vii. fig, |1tJ, 
which he afterwards changed to Tedania^ Gray ” (Spoi^gf*. 
Atlantisch. Gebietes, 1870^ p. 43). 

There are several specimens of 2'edanta dtaitaUs in 
“Wilson’s collections wnose form is massive and loliatc, 
when fresh, to have been ‘^orange” in colour. Ml pn 
characterized by the same spicaUtion, viz. : — 1, a smocH^ 
stout, skeletal acuate; 2, sub-akolelah fusiform accratfi)^ 
flatea and scantily spinea at each end, the tibielb./^ 'iSmk 
80 named and described in the ^ Annals ’ (ISSl^ voh 
p. 369, pi. xviii. figs. 9, i) ; and 8, a veiy fiuc; 
accrate, microspined all over, t 
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tibielk ” in Schmidt’s <yj!>e-specimen8 in the British 
Httiiiettm is not spined at the ends, nor is it in his descriptions 
and Illustrations ; but the fine, pointed acerate ” t# micro- 
apmed in them, although not described nor illustrated by him 
as such. But according to my observations generally, the 
apination of the ends of the tibiella ” is not constant, 
thtJrefore of no specific value 5 while ibe microspination of the 
fine acerate ” can be seen only where it is strongly developed, 
and therefore, when otherwise is very likely to pass unnoticed. 

9. Tedanta digitata^ var. verrucosa. 

The same, but with the surface more generally convex and 
less lobate ; the surface scattered over with small wart-like 
processes, and the colour, when fresh, stated to be ^‘dull 
oran^e^’ and ^Wenetlan red ’ in the two specimens respectively* 
Besides being on a level with the surface, each little wart- 
like process terminates in a single vent, so that the structure 
is not like that described by Schmidt in his Tedania suotona 
I^Atlantiseh. Spongf* /. c,), 

10* Forcepia colonensis, Carter {‘ Annals,’ 1885, vol. xv. 
p. 110, pi. iv. fig. 2). 

[To be continued.] 

the Occurrence of 8owerb%fs Whale (Bfesoplodou 
bidens) on the Yorkshire Coast. By Thomas SoUTHWfiH*, 
F*Z.fc3., and William Eagle Clarke, F.L.S* 

On the 11th September last Prof. Turner communicated to 
itfae British Association, then assemblod at Aberdeen, a paper 
<on the anatomy of Sowerby’s Whale, Meaoplodon btdms^ 
Bowerby (=3/. SowerbiensiSj Blainville), the material for 
which was mainly derived from the dissection of an individual 
on the 25th of the preceding month of May, in 
Toatter Voe, on the north-east portion of the main island of 
l^l^tland, which island had alreadjr become noted as having 
a previous specimen of this species as well as two 
idfer SKphioids. Seeing the interest which attaclies to this 
Cetacean we have great pleasure in being able to record 
Otsotorrence of yet ariother individual of the same^jeciesj 
We believe, which has been m^t with on the English 
we re^et to add that^ owing to the ignorance of 
Cl^tors as to the valuO of their priae, the carcase was cast 
jiftlft before the occurrence came to our knowledge, and was 
irretrievably lost to science. ThU is the more to be 
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regretted from the fact that (mainly through the excellent 
use which Prof. Turner has made of recent opportunities), at 
present, more is known Mitli regard to the skeleton and 
anatomy of the soft parts of Sowerby’s Whale than of its 
external appearance, added to which there are still several 
points in the anatomy of this species which it would be de- 
sirable to solve. 

On the 11 til September last, on the same day on which 
Prof. Turner made the eommunication to the British Associa** 
lion before referred to, a Cotaeean was left stranded in shallow 
water just inside Spurn Head, at a spot known as the Chalk 
Bank ; as the tide receded the animal made great efforts to 
get oft' into deep water, and lashed up the sand with its tail 
till a largo depression was formed in which it lay. Observing 
the commotion tw’o men rowed up from a sloop which was 
riding at anchor in the entrance to the Humber near to the 
spot, and despatched it with their oars. The animal was seen 
alive by sex oral persons, amongst them by Hiss Rose Smith, 
daughter* of tlie chief light-keeper at the Spurn, and Mr. T* 
Winson, the coxswain of the lifeboat ‘ Spurn,’ to wdiom 
jointly we aic indebted tor the little infoimation wx haVe 
been able to glean ; for, under the impression that it was a 
common Bottle-nose Wliale {Ih/perovcion rostratus'^)^ a man 
named Hopper chopped it up ” to obtain the oil, and the 
remains, w ith the exception of the tail, were set afloat aUd 
drifted out to sen beyond possibility of recovery. From a 
sketch kindly sent us by Miss Rose Smith and some intet- 
esting particulars supplied by Mr. Winson, there is not the 
sliglitest doubt that the animal was iSowerby’a Whale, pro- 
bably a full-grow n male. 

As no full description of the external appearance of this species 
has ever been given, we add the following particulars from the 
scanty materials we have been able to glean. The total length 
was 15 feet 9 inches, measured along curve; the greatest 
girth, which was about midway between the tw^o extramities, 
was 8 feet ; from that point it gi’adually tapered to about 15 
or 18 inches at the insertion of the tail, which was nearly 
8 feet across, its posterior border being entire and slightly 
convex in the centre. The girth just behind the head was 1^- 
tween 6 and 7 feet. These measuremeuts, with the exception 
of the first, are only approximative. 

The liead is said to have been highest at the blowhole, the 
beak tapering and 16 inches in length ; the lower jaw projected 
beyond the upper, and was armed with two teeth, a littieovar 
1 inch in length, and situated about midway between end 
of the jaw and the opening of the moutin 
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TIaa skin 18 degcribed as very smooth and jjolished ; very 
dark slate colour or nearly black on the top of the head and 
along the back, the sides a lighter shade of slate colour, and 
the under parts much lighter still, but not quite white ; the 
end of the beak and lower jaw rather lighter in colour than 
the upper portion of the head. Winson significantly speaks 
of the teeth as tusks,’’ and states that tlie animal uttered no 
sound. Upon inquiry Winson also states that he noticed a 
number of irregular marks on the sides and belly about 2 feet 
in length and a quarter of an inch wide ; they were lighter in 
colour than the outer skin of the parts on which they appeared, 
and had something the appearance of narrow strips of the 
ekin having been removed;” to this cause he at the time 
attributed them, not knowing that they were natural marks.” 

As before observed, the individuals of this species have 
hitherto always been so mutilated before', they were seen by 
any person eoiiipetcut to give a full and accurate description 
of their external characters, that such a description is still a 
desideratum ; but Prof. Turner, from such fragmentary ac- 
counts as have been given by different naturalists and from 
the specimen he was then describing, has compiled the fol- 
lowing summary, w hieli wc venture to quote entire from his 
paper sent to tiie Royal Society of Ediuburglion January 30, 

Length in adult 14 to 16 feet. Beak long and slender. 
Head swelling out considerably behind the beak. Body 
elongated. Back dark bluish grey or slate-coloured, sides 
lighter, belly whitish. Urey or whitish streaks and spots 
scattered irregularly on the sides. Dorsal fin nearer the tail 
than the head, falcate posteriorly. A dorsal keel in front of 
the tail. No median notch between lobes of the tail. Flipper 
small ; both its anterior and posterior bordoi’s convex. Blow- 
hole semilunar, concave forward, not quite symmetrical. 
Mouth-slit straight in front, but concavo-convex further back. 
A pair of furrows converging in front on the under surlace of 
the throat. A pair of laterally compressed teeth protruding, In 
the male, between the lips at the side of the beak ; not visible 
in the female. Rudimeutarv functionless teeth present m the 
gum both of the upper and lower jaws.” 

From the secona Shetland specimen Prof. Turner was en- 
abled to add very little to the above description, as it reached 
him flensed and cut into blocks ; but the skin of the tail was 
almost black on both the dorsal and ventral surfaces, and on 
either surface a mesial keel was present. The posterior border 
of the tail was convex and not notched in its middle part, and 

a * Journal of Anatomy and Physiology/ April 1882. pp. 402, 403. 
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ihe blowhole in this individual was transverse instead of sMd^ 
lunar. The flipper was 1 foot 10 inches in length from ilm 
bead of the humerus, and its greatest diameter 6^ inches ; it 
came almost to a point at the tip, the anterior border being 
slightly convex ; the posterior border for 7 inches from the 
axilla was almost stiaiglit and then rapidly sloped forward to 
the tip ; tlie colour on botli sui faces was like that of a welb 
blackened boot/’ The above ])articulars comprise all that is 
known with certainty with regard to tlie ap])carance of this 
singular uniuial. 

The Ziphioid whales to which the genus Me^ioplodan belongs 
weie very numerous in the seas surrounding Great Biitain 
during the period in which the Suffolk Crag was deposited, 
as testified by the abundance of tlieir remains found in that 
formation ; but in the present day, with the exception of one 
species oi Hyptroodon^ which congregates in considerable num- 
bers in the Aictic seas in summer, and which not unfiequcntly 
makes its appearance on the British coasts in autumn, the 
other members of the subfamily aie amongst the least^known 
of any ot the Cetaceans found in our seas. Of the genus 
Mesoplodon only one species has hitherto been met with in the 
Noilh Atlantic, viz. that which lorms the subject of this notice, 
unless the Cetacean found dead in the Biitish Channel about 
the >ear 1840 (the skull of which is in the Museum at Caen) 
and described by Gervais under the name of Af. europatm^ 
should prove to be distinct ; but of the seven or eight species 
known, three at least arc well established, and some fairly 
abundant in the seas exteuding from the Cape of Good Hope 
to New Zealand ; others are ot great rarity and at present little 
known. Pi of. Flow’cr has contributed an excellent mono- 

n il of tliis genus, which will be found in the tenth vo}u]:p6 
0 ^ Transactions of the Zoological Society,’ in which bo 
points out certain wcll-tnarked characters common to thewbolo 
genus, subject to slight specific modifications ; one of these 
the remarkable mandibular tooth already referred to, and whicb^ 
whether situated near the apex of the mandible as in Af. IlM&ri 
ot near the hinder edge of the mandibular symphysis as in M* 
bidenSf always forms agood distinctive character. In the fully 
adult male of the species under consideration these teeth project 
about 2 inches above the gum, are laterally compressed, tnau-^ 
gular in form, the apex at first directed l^ckwards and tbw 
slightly forwaids, the tooth projecting tusk-like outside tho 
upper lip. In M. Layardi this singular form of tooth readbei 
its extreme, and is described ly Prof. Turner ♦ as reaching % 

♦ **Fotm and Structure of the Teeth of Mmoplodon,*' *)QW(nA Cf 
Anatomj and Phyeiplcg^/ xiii, p. 460. 
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t<rtiil length of 14 iOche«, 6^^ of which were included in the 
elyeolue and gum j at the point at which it emerged from the 
alveolus it was 3| inches in breadth, and continuing its growth 
in strap-like form it cui*ved obliquely backwards, upwards, 
and inwards,*^ the two teeth crossing each other on the 
dorsum of the beak, thus greatly restricting the motion of the 
lowerjaw. 

In addition to the two remai-kable teetli just described a 
number of rudimentary and functionless concealed teeth have 
been detected in M, bidens^ and in a New-Zcaland species 
(J/. Grayi) such teetli are said to k' constant : with regard 
to this interesting fact Prof, Flower observes We have here 

the permanent retention of a condition intermediate between 
that of the irregular, completely concealed, probably only 
tempoiary, and quite funrtionkss teeth, mentioned above 

t j/. bidena^y and the normal state of dentition of the true 
lolphins, and it is especially inteiesting that this should 
have been met with in a member of the genus otherwise least 
modified from the Dolphins/^ 

Piof. Tuiner. in 1882, enumerates thirteen instances of the 
occurrence of tliis species, three of which were met with in 
Scotland, two on the Irisli coast, and the remainder on the 
Continent or in the Llnited States* Since that time one other 
Scotch fljiecimen lias occurred, also the subject of this commu- 
nication, which is believed to be the fiist recoid of its occur- 
rence on the English coast* The following is a list of the 
knoivn occurrences, with particulars as to the locality &c., 
compiled from Prot* Turner’s paper and other sources. 

1. The first recognized example of this species came on 
shore at Brodie, in Elginshire, in the year 1800; the imper- 
fect skull and a drawing of the animal were forwarded to the 
late Mr. Sowerby, by whom they were figured and described 
in hia*^ British Miscellany,’ vol* i. p. 1, in 1806, under the 
name of Physeier hidem. It was an adult male 16 feet in 
length. From Mr. Sowerby’s collection the skull passed 
through Dr. Buckland to the Oxford Anatomical Museum, 
where it now is. 

2. A female 16 feet long, stranded at Havre on Sept. 9, 
1826, the skull of which is preserved in the Paris Museum. 
It wasf described by De Blaintrille (Nouv. Bull. Sci. Soc. 
Bhilom. t. iv. p. 189). 

8, A mak from Sallenelles, Calvados, in the north of 
Franee, abo in the year 1826, the skull and part of the skele- 
ton of which are preserved in the Museum of Coen. 


s Trans. ZooL Soc. %» u. 426. 
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4« A young female atranded at Oatend on Slat Atig«| ISSI^ 
the comj>lete skeleton of which is in the Brusuiets Museum, 

6. The second British specimen was stranded in the Bay of 
Brandon^ Kcny, on the 9th of March, 1864. It was a male 
15 feet m length ; unfortunately it was destroyed befoi'C it 
was seen by a naturalist ; but Dr. Busteed succeeded in secu- 
ring ])art of the head, which had been removed immediately 
behind the frontal portion of the skull, and photographed it in 
several positions while yet quite fresh. The photographs 
were reproduced in a paper by Mr. Andiews, published in the 
^ Transactions of the Iloyal Irish Academy,’ xxiv. 1869. 

6. Tlic mandible of a specimen taken on the Norwegian 
coast is preserved in the Museum of Christiania, and figured 
and described by Van Boneden (Bulletin do I’Acad. Koyal 
de Belgique, t. xxii. 1866). 

7. A specimen, believed to be the first met with in America, 
was standed on Nantucket Island, Mass, U. H., about the 
ye^r 18()7, the cianium of which is in the Harvard College 
Museum. 

8. A complete skeleton of a male in the Gottenburg Museum 
from Skagerak, Norway, in 1809. 

9. A second Irish specimen occurred Slst May, 1870, five 
or six miles from the site of the first capture in Brandon Bay, 
and was also observed by Dr. Busteed. It was a male 17 or 
18 feet long, and, like the previous specimen, was hacked to 
pieces so as to be of little service to science. F'rorn each tooth 
of this animal depended a bunch of cirripeds believed to be 
Conchoderma anrita. It is recorded by Mr. Andrews (Proc* 
Koyal Irish Acad. ser. 2, i. p. 49). 

10. The skull of a specimen preserved in the Museum of 
Science and Art, Edinburgh, is thought by Prof, Turner, 

not unlikely ” to have belonged to an animal captured in the 
Scottish seas (Trans. Royal Soc. Edinburgh, May 20. 1872). 

11. A female captured on 3rd Feb., 1880, at Hernngholm 
Strand, on the east coast of Jutland, was described by Prof, 
Reinhardt, but the skeleton was not preserved, 

12. On the 9th Noy,, 1881, a male about 15 feet long was 
found floating dead off Vanholmen, near Morstrand, Sweden ; 
like previous specimens it was partly flensed before being seen 
by Dr. Malm, who, however, has given an excellent descrip- 
tion of what he saw (quoted by Prof. Turner) ; he also secured 
the skeleton for the Gottenburg Museum. 

13. This specimen forms the subject of a commuuicationi 
by Piof. Turner to the Royal Society of Edinburgh, under 
the date of Jan. 30, 1882, and reprinted in the ‘ Journal of 
Anatomy and Physiology ’ for April 1882^ p. 458 eUeg. It 
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was seen stmgglmg near the shore lO TJtafirth Voe, North- 
mavine, on the west coast of the niain island of Shetland, in 
April 1881, and speedily captured. Mr. Thomas Anderson, 
who saw the animal in the flesh, furnished Prof, Turner with 
a description of its external appearance, and procured the 
skeleton for the Anatomical Museum of the University of 
Edinburgh, where it is now preserved, having been fully de- 
scribed in tlie communication before referred to. The animal 
was a male about 14 feet long. 

14. On line 25tli ilay, 188/5, a second Shetland specimen 
of this 8])eeios was taken in Voxter Vue, about 13 miles from 
the spot where the first specimen was secured ; it was a male 
about 1/3 feet 8 inches long, and is said to have been accom- 
panied by a young otie about 7 feet long, which escaped. 
This specimen, althougli it W'us fiensod and cut into sections 
before it reached Prof, I'urncr, enabled that anatomist to give 
some very valuable information on the nnatomy of the soft 
parts as well «s to supply some deficiencies in his previous 
description of the skeleton. This he did in a communication 
to the British Association at the Aberdeen meeting, printed in 
the ‘Journal of Anatomy and Physiology’ for C)ct. 1885, 
p, 144 et seq. The complete skeleton of this adult male is 
articulated in the Anatomical Aluscum of the University of 
Edinburgh. 

15. The most recent occurrence of this species is tlie speci- 
men referred to in the early part of this comnnuueation. 


VII. — On Vulsella, a Oenus of Acephalons MoUusca, By 
Alfred Hands Cooke, M.A,, Curator in Zoology, Museum 
of Zoology and Comparative Anatomy, Cambridge. 

At kast nineteen recent species of the Genus Vuhella have 
been described, Lamarck, to whom the genus is due, de- 
scribed six (linguhta^ hiam^ rugosay spongtarumy mytilina^ 
ovata: Anim. sans Vert. ed. 2, vol. vii. p.* 266 f.l. Conrad 
added one [Nuttallii) ; one {HUgelu) appears due to Parreiss : 
while Beevc, in the ‘ Conchologia Iconica,’ vol. xi., described 
cleveii new species {pholaaiformisy i$ocardi<ty iasmanioay 
mUenkatUy crennlaiay limerformuy phananopieray rudidy lingua^ 
Jelisy coroliaiQy trita) from the Cumingian collections, the 
types of which are now in the British Museum. 

I am not aware that any note of suspicion, save one, has 
ever been sounded with r^ard to the genuineness of any of 
these so-oalled species. That was by G. B. Sowerby the 
elder, in 1825. Writing after Lamaitk’s work had been 
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priblished, and consequently when only six species were 
known, he says {‘Genera^* Vulsella)^ On account of the 
irregularity of the shells in this genus we think it must be 
extremely difficult to distinguish the species, and consequently 
we believe that several mere varieties are raised to the rank 
of species,’’ My own opinion, as will be gathered from the 
detailed examination which follows, agrees strongly with the 
view here expressed, and the more so because the number of 
species since Sow’erby’s time has been more than trebled, 
That not a single one of the so-called species of lieeve will 
bear examination will, I think, be admitted by any one who 
can appreciate what a variable genus means, for his types can 
be investigated at the British Museum. Here is a case of a 
genus whoso usual habit is to attach itself to various marine 
plants, growing with their growth and shaping itself with 
their shape. The inevitable result of this is a never-ending 
variation, not merely in shape but in size, colouring, marking, 
and texture ; and if we pursue Reeve’s system to its logical 
conclusion we shall have as many different species of Vuf sella 
as thei'e are specimens. 

But I go further than merely obliterating the Eeeviau 
species, 1 hold that two at least of those of Lamai'ck, viz, 
apongiavum and omta^ are absolutely identical, while the 
form myiiltna^ Ijain,, constitutes a passage between these and 
Ungulatay from which htans^ Lam., differs only in point of 
size. In the case of an attached ’’ genus there is not only 
great variation of shape and size, but it will be found that the 
less a specimen is attached or imbedded (in sponge, seaweed, 
&c,) the less irregular it is. Specinieas taken from a mass 
of aponge containing hundreds of shells will be more irre- 
gular tlian specimens which occur in less populous or in less 
confined situations. An instance of this may be given from a 
mollusk common on our own shores. The well-known 
pullastra^ L., when in afi*ee state, is as regular in shape, size, 
and sculpture as any other species of the genus j but when 
it occurs in shells, stones, or clay, as the variety pe>forane 
(and no one has ever seriously disputed the generic identity of 
the form with pullasira ) , its shape and texture undergo varia« 
tioDB which differ extensively from one another and from the 
type. The concluding icmarks of Bumphius, quoted below 
under F. Ungulata^ seem to illustrate this point. 

My impression, fonned by tlie comparison of dozens of 
specimens with one another, is that the recent species of 
Yuhello, may be reduced to at most three. The free or unat^ 
tached form is the well-known Ungulata^ in which the shell 
not only attains its maximum of size, but develops the 
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charactemtic red longitudinal lines to the greatest extent^ and 
is at the same time freest from those scaly foliations which so 
often denote a cramped and distorted growth. Next comes 
the form figured by Delessert as the Lamarckian rugoaay in 
which the beaks are prominent, the surface scaled, but there 
is no manifest distortion ; the general shape may be compared 
to that of a Septifer ntcobaricus. Finally come the great mass 
of tlie species^” the names given, mainly by Reeve, to the 
inevitably varying shapes of the attached or confinea shells, 
of whicli apofiffiarum^ Lam., may be regarded as the type : 
ovalUj Lam., representing the extreme of compression ana 
distortion. 

A detailed list of the species ’’ follows. 

1. Vulsella pholadiformisy Reeve (Conch. Icon. vol. xi. 

Vulsella^ pi. i. fig. 1). 

Bahl Ceylon (K L, Layard). 

Type (the only specimen known) in Brit. Mus. 

Manifestly a debased and distorted shell, probably taken 
from a cracic or hole in a rock whore it had not room to 
expand. Sculpture, where any can be detected, the same as 
in the form spougiarum^ Lara. The species’^ doubtless 
belongs to that form. 

2. Vulsella tsocardia. Reeve (Conch. Icon, ut sup* pi. i. 

fig. 2). 

Hah* Red Sea {Reeve)^ Suez "(/jsr.96Z, Malac. del Mar Rosso, 
p. 100; MacAndrew^ Ann. & Mag. Nat. Hist. 1870). 

Tym in Brit. Mus. 

‘^The surface of this species,” remarks Reeve, ^^is almost 
wholly overlaid with a plaiting of finely pointed scales, the 
umboes being convoluted inwards as in /aooarrfia.” It is to 
be remarked, however, that the scaly surface of the shell is 
more or less a characteristic of the whole genus, while the 
position of the beaks, and the amount of curvature which they 
describe, depend upon the compression to whicli the sh<dl u 
subjected in its various stages of growth# Belongs to ^e 
form spongiarum^ Lam. 

8. Vulsella iasmantoa, R)seve (Conch. Icon, u( suprh, pi i. 

fig. 3)# 

Tasmania {Reeve ; Tenisan^ Woods, in Proa. Royal 
Boo. Ta»m. 18 Hat, 1877), S* Australia {id. lA), Port Jack- 
aon {Angas, in P. Z. S, 1867, 980). 

3ype in Brit. Hus# 

Shape inclining towarda that of tsocardta^ I e# more 
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rounded than spongiaruMj with the want of scaly sculpture 
that characterizes myliUna. This latter fact, however, is of 
no account, as the type specimen h an old one (cf. trtia 
below), and the scales have probably been rubbed off. Tenison- 
Woods {ut 8UJ7,) distinctly says it is squamoso and closely 
striate.*’ 

The Tasmanian and S. Australian form of sjpongiarum ; 
Lamarck calls it ovata (sec no. 18). 

4. Vulsella myttlma^ Lamarck (An. sans Vert. ed. 2, 
vol. vii. p. 2G8). 

ChoiDiiitz, Oonchylien-Cahinot, 17H2, tal>. ii. figs. 8, 9. 

VtdjseUa inytihnaf Keove, Conch. Icon. snp. pi. i. fig. 4. 

Hah, {Lam,)f Ited Sea (ItUppelt), Suez [hselj MacAn- 

drew ) . 

Wliy Eeeve should have substituted his obscure Latin 
description for Lamarck’s decidedly clearer one 1 cannot 
understand. Ilis tigure is from a wretchedly worn specimen, 
which is in the British Museum. Lamarck’s memorandum, 

grande coquille blanche, ay ant des stries d’accroissement 
transverses ct concentriques,” exactly describes the appear- 
ance of this shell, which I regard as a well-marked variety of 
Itngulatay distinguished from all other varieties by its greater 
size, its comparative smoothness of surface, its slightly greater 
rotundity, and its want of colouring. It is the Mya ou/seila 
minor of Chemnitz, der klcinere Bartkneiper,” die kleiiiere 
Kornzangc” of the same author, who recognizes its close affinity 
to lingulata by referring to Kumphius’s description of it. Now 
Rumphius only recognizes lingulata. 

5. Vulsella attenuata. Reeve (Conch. Icon, ut sup, pL i. 

fig. 5). 

IJah, Red Sea {Reeve) ^ Suez {Issetj Mac Andrew). 

Type in the Brit. Mus. 

An obvious link between lingulata and mytilina^ having 
the general shape, even to exaggeration, of the former, and the 
absence of marked sculpturing of the latter. 

6. Vulsella lingulata^ Lamarck (An. sans Vert. ed. 2, 
vol. vii. p. 269). 

Lister, Hist. Conch, tab. 1055, fig. 10 (1685). He called 
it Mmeulua Kreyut^s^ the comb-shaped muscle, and, curiously 
enough, regarded it as a freshwater slrell. j^lacing it upon 
same mantissa as such cochlew et biualvia agum duUia as 
Bodudina coniecta^ Melania amarula (which he calls JBued'^ 
num aculeatum)f and a large Arena.. 
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Euini)hiu8| ^ Amboinsche Eariteitkamer/ pi. xlvi* a (1705). 
A very interesting description of the habitat of the shell is 
subjoined, which I will translate: — These are smaller [than 
some bivalve which I cannot make out], about a finger long, 
with folded and notched edges, on the outside dai’k grey ana 
scaly, some pure reddish ; the upper valve has a raised back ; 
with the lower valve they embrace the little sticks or reeds 
[does he mean seaweeds and sponges or brackish- water plants?] 
which have stood about half a year in the sea. This is done 
by their many little feet or little arms, which embrace the 
edges of these sticks in the same way as we see at the roots 
of rolifpodium. On these reeds they grow in masses, one 
upon the other, so that wc have to cut off the sticks with them, 
hut the most beautiful are those which grow singly. They are 
also found on the roots of all kinds of Mangiumfruticans^ but 
these are sharp and very much notched/’ 

Gualtiori, ^ Index Tesinrum,’ tab. xc. fig. 4 (1735). He 
describes it as Concha lojiga incur vaia^ striis seu limis un^ 
datim si^mtay obscure tophaoeay tutus argentea.’'^ The shell 
figured 18 not so large as the type, but is quite uumistakable. 

Liunmus, Mus. Tessinianum, no. 1, p. 116, tab* vi. fig. 3, 
Pinna lingulatay linguiformis^ suhfalcata. 

LinnaMis, Syst. Nat. ed, 12, p. 1113, il^a vulsella. 

Chemnitz, ^ Conchy lien-Cabinet/ 1782, tab. ii. figs. 10, 
gives it the familiar names of der grtissere und grosste 
Bartkneijror, die Korn-, llaar- oder Bartzange, die Bohneri- 
scUoote (Valentyn, Verhandeling, 1754, had called it “ die 
Bohnenachooten doublette ”). He says it is “ fUnf Zoll drey 
Linien lang, beynahe anderthalb Zoll breit.” 

Born, Mus. Cses. Vindob. Test. p. 22, Mya vuhella (not 
figured). 

V. Ungulata, Lamarck, Anim. sans Vert eid. 2, vol. vii. 
p. 267. 

Sowerby, Genera (1820-25), “ The Ilouud’a-ear Oyster,” 
gives tlu’ee figures, all as of Ungulata, but two are of the form 
mytilina, while a figure of a cluster is of rugosa^ 

Wood. * Index Testaceologicus ’ (Hanley), OHrea. fig. 84. 

Crouch, lutrod. to Lamarck’s ‘ Conchology,’ p. 21, xit 
fig. 10. 

Reeve, Conch. Icon. vol. xi. TulaeUa, pi. L fig. 6. 

V. hian$, Lamarck (not Reeve), vt $up. p. 267. no. 2. 

Bail. Indian Ocean (ila»l«rci), Suez (Zwel, FMcAer. Journ. 
de Conch. 1871, p. 212). > \ » > «• 
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7. Vulsella rugoaa^ Lamarck (An. sans Vert. ed. 2, vol. vli. 

p. 269). 

VuUelln rugo9af Delesaert, tab. xviii. iig. : Hanley, Recent Shells. 

J/aS. ? {Lam.). Red Sea, Suez [Isael^ MaoAnirew)^ 

Persian Gulf {MacAnareWy MS ). 

Not the V, rugosa of Reeve (Conch. Icon, pi. i. fijjs. 7, 8). 
Lamarck describes his rugoaa as follows : — 

V. testa oblongay subarcuatay planulatay rugis longitadtna^ 
lihuSy stntsqiie franwersis arcuatiSy rugas decuHsantibuSy^ from 
which little could be made out, were not the following addi- 
tion made : — Cellc-ci est plus aplatie quo cello qui pr<Sc6de 
(hiansy Lam.), non ou presque point baillante, et a h hard 
antSrieur trha courM.^^ Now Reeve’s figures represent a shell 
by no means courlxi,” either ou the anterior or the posterior 
edge, while his fig. 7, instead of being broader, is consider- 
ably naiTower than his idea of Lamarck’s hums. The true 
rugosa of Lamarck is that figured by Delessert (unfortunately 
the only Vulsella he figures), and corresponds exactly to that 
form desciibed by Reeve as corollaia and, with very slight 
modifications, as jihasianoptera^ 

8. Vulsella crenulaia^ Reeve (Conch. Icon, ut sup. pi. u 

fig. 9). 

Ilab. Red Sea {Reeve) y Suez {Isscly Mac Andrew), 

A name for another of the numerous forms which belong 
to spongiaruniy Lain, {^ntgosay Reeve). Closely akin to 
isocardiay Reeve. Even Isacl (Mar Rosso, p. 100) remarks 
on its close relation to spongiaruviy and hazards the conjecture 

forse non no differiscc specificamente.” 

9. Vulsella limmformiSy Reeve (Conch. Icon, nt sup. pi. ii. 
figs. 10 a, 10^.). 

Hab. Port Adelaide, S. Australia {Reeve)y St. Vincent’s 
Gulf (Angasy in P. Z. S. 1865, p. 653). 

7)/pe in Brit. Mus. 

A careful examination of the type leads to the conclusion 
that there is absolutely no speclnc distinction between this 
form and tasnianioa, Bteeve, -hrudis, Reeve, the Australian 
and Tasmanian form of the common spongiarumy Lam. 

10. Vulsella phasianoptsray Reeve (Conch. Icon. uA sap, 
pi. fig. 11). 

Hah. Australia {Reeve), (See no. 13.) 

11. Vulsella rudisy Reeve (Condi. Icon, ut sup, pL ii. 

fig. 12). 

Hah, Swan River {Reeve) y Portlrtncoln (Anoaa,m F..Z*d« 

1866, p. 663). V y 1 

The affinities of this form have been laid down nndet no. 9. 
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12. Vtdmlla Ungua^Jklis^ Reeve (Conch, Icon, ut sup, pi. ii. 
figs. 13 a, 13 5). 

Hah. ? {Reeoe)j Suez {Mac Andrew) . 

Only another name for a form of spongiarum^ Iiani. 

The type is in the Brit. Mus., and is, save for the sculpture 
being cleaner and the shell in better preservation, undistin- 
guishable from crenulata^ Reeve. 

18. Vulsella coroffa^a, Reeve (Couch. Icon, ut sup. pi. ii. 
fig. 14). 

HaJh Zanzibar {Ee4>ve)y Suez {Mac Andrew). 

This U the V. ruifosa of Lamarck, and it is extraordinary 
how Reeve, with iJelessert’s figure before him, could have 
redescribed it. Delessert’s description of rugosa (^^comme 
treilliss^e par dcs rugosit^s longitudinales crois^es par des 
fltries d’accroissement arqudes”) might serve for a translation of 
Reeve’s description of his corollata {^^ concentrically densely 
laminated, laminm crenulately scaled ”). V. phasianoptera^ 
Reeve, is merely a slightly attenuated form of the same 
species. 

14. Vulsella spongiarum^ Lamarck (Anim. sans Vert. ed. 2, 
vol. vii. p. 268). 

Hob, Indian Ocean? {Lam.). Suez {Reeve. Issel. Mac- 
Andrew). 

Not tne V. spongiarum of Reeve. Lamarck’s description 
Is as follows; — V. testa oblonga, recta, hast suhattenuata^ 
intus argenteo-violacescente ; rugis transversis ooncentricis ; 
longitudinalibuB obsoletis.” Reeve, however, on what autho« 
rity 1 am puzzled to imagine, describes Lamarck’s species 
thus: — Vul. testa oblonga, arcuakty ad basin laiiuscula^ 
umbonibas divergentibus, radiatim minutissime crenulento- 
squamata ; fuscesoente,” — ^that is to say describing the shell 
as curved, while Lamarck expressly said it was straight, and 
as being somewhat broad at the base, while Lamarmc takes 
the trouble to remark that the base is somewhat attenuated. 
Besides this Reeve throws in the diverging umboes, of which 
Lamatck says not a word ; and one womd gather from Reeve’s 
description that the striking feature about the striee was that 
they were radiating, whereas Lamarck goes out of his way to 
say that the longitudinal wrinkles' are obsolete, while it is the 
eoncen|Tic ones that claim attention t 

My idea of Lamarck’s ^ongiarum is the left'^hand shell of 
the pair figured by Reeve Ss 13 A This is the form com- 
moniy found, as ind^ Reeve there represents it, imbedded in 
tk^ sponge, whence its name. 

Ann. dk Mag. N. Hist. fcJer. 6. VoU aevii. 
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Lamarck inquires, An Chemn. Conch. 6, tab. ii. f. 8, 9 
I have already shown reasons for thinking that this figure 
represents F. mytUina. 

16. Vuhdla hians^ Lamarck (Anlm. sans Vert. ed. 2, 

vol. vii. p. 2). 

Hah, Indian Ocean? {Lamarck), 

Here again Reeve has come to complete grief in his iden- 
tification of the Lamarckian species. That author, by his 
references to Lister (tab. 1055, fig, 10), to Qualtieri (tab. 
90 h), and to Ciiemnitz (tab. 2. fig. 10), had made it abun- 
dantly clear that his F. Mans was nothing more than F. 
lingulaia on a slightly smaller scalf'. Yet Reeve, with these 
references before him, and undeterred by the fact that La- 
marck gave 58 to 60 raillim. as the measurement of his type, 
figures a thick stumpy shell, which actually measures less than 
his idea of smmjiarum^ to which Lamarck assigns 44 millim. 
as the lengtli. 

16. VuUella inta^ Reeve (Conch. Icon, ut sup, pi. ii, fig. 17). 

Ilah, Red Sea (JSecyc), Suez (Issef), 

Only those who have seen the type of this shell (it is in the 
Brit. Mus.) can realize to what a depth apecies-makers can 
descend. Here we have a wretched beach-worn lump, which 
looks as if it had been at the bottom of the sea for 600 years, 
and had then been rejected because the Sea was ashamed to 
keep it any longer ! ^ No wonder that it is ‘‘ a more solid 
species than usual, with no perceptible indication of crenu- 
lated scales.” One of the many forms of sponyiaruniy Lam. 

17. Vulsella ovata^ Lamarck (Ariiin. sans Vert. ed. 2, 

vol. vii. p. 268). 

BenieUa dihtata, iSwainfton, Malac, p. 386, fig. 127. 

Vulsella ovata, Hanley, Recent BhelU (the only VulseUa figured). 

Hub, Seas of New Holland (Lamarck), 

Reeve has not figured this species, but has replaced it by 
bis tanmanica. 1 regard ovata, then, as tlie Australian form 
of »pon<jiarum. 

18. VuUella NuUallii, Conrad (Journ. Acad. Nat. Sci. Philad. 
vii. p. 267, t. XX. fig. 10). 

Tlah. Friendly Is. {Conr,). 

“ Very irregular, with concentric lamellar strise near tije 
beaks ; cavity of the interior deeply concave towards the hinge 
bounded at the other extreme by a concentric ridge, the rw 
of the inner surface obliquely divided lengthwise 1» an Obtuse 
rib; I-4. Possibly a distorted specimen.” 1 these 
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remarks from Hanley, ‘ Recent Shells,’ and see no reason to 
regard the species as anything else than an abnormal form of 
epongiarum^ Lam, 

19, VuUellu Ilufjelii^ Parreiss, 

Hah, Coast of New Holland {Martini). 

I know notliing of this species. From the description in 
an incomplete monograph of Martini, and from a specimen in 
the Urit. Miis. (label le<l lliigelii^ d’Essing, India), it would 
seem not to differ from spongiarunij Lam. 


VI I L — Description of an apparenthf new Species of Scincus 
Jirom Muscat. By James A. Muuuay, Curator of the 
Kurrachoo Museum. 

Scincus muscatensia. 

Snout rather long, longer than that of Soincua arenariuSf 
Murray (Vert. Zool. Sind), the space between the eyes being 
less than the length of the snout. Rostral spatulate, twice 
AB broad as high, rounded behind and in contact with the pro- 
frontal } supranasals separate ; nostril between the first labial, 
the supra- and the postnasal, and the lateral angle of the 
rostral ; two postnasals, the posterior larger ; one large pro- 
ocular or loreal equalling the prefrontal in length, and torining 
a suture with the hind edge of the second postnasal, the fourth 
and fifth upper labials, the first superciliary, and a large shield 
in front of the lower eyelid ; the latter five-sided and as broad 
at the base as it is high ; upper labials eight or nine. Pre- 
frontal six-sided, its front angles in contact with the supra- 
nasals and rostral^ its lateral angles in contact with the post- 
nasals on each side, and the hind angles in contact with 
the postfrontals, Postfrontals broadly m contact together, 
ratlier rounded in front and subtriangular behind; their 
lateral angles are in contact on each side with the lar^e pre- 
ocular plate and the hind outer angles form a suture with two 
thirds only (or the whole in some) of the first superciliary^ 
Vertical once and a half its ffreatost breadth, extending be- 
hind as far as the outer edge of the fourth superciliary. 

Dorsal scales 18, reckoned from above the angle of the 
abdomen ; 26 rows round the middle of the body. The fore 
leg laid forward reaches the eye; the hind leg laid forward 
reaches the tips of the fiitlgera. Two large jpteanal shields. 

Coloure as in Sointm aarmarim i a mesial dark spot on each 
scale edged on both sides with yellowish white, forming inter- 
s' 
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Tupted lonritudinal bands ; a dark streak from the nostril to 
the eye ; 8 to 10 vertical reddish-brown streaks along the 
sides, beginning from in front of the' forearm. Young with- 
out these vertical streaks. 

From Scincm arenarius it differs in the shape of the pre- 
frontal, which is six-sided instead of heart-shaped ; in having 
26 instead of 28 rows of scales round the body ; in the post- 
frontals extending behind to only two thirds, or in some 
specimens the entire width of the first superciliary; in 
having two small postnasals instead of one long one ; also 
in the first suborbital scale in front of the lower eyelid being 
as broad at the base as high, and five-sided instead of elongate, 
and nearly twice its greatest breadth. 

These differences are exhibited in all my specimens, 
thirteen in number. 

The following Table will exhibit the differences between 
this and other species. Of 8. llemprichit I have no description. 
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IX , — On the Oeodephagoua Coleoptera colUcted hy Mr, Oaorm 
Lewis in Ceylon. By H. W. BATES, F.K.S. 

The collection of Coleopterous insects made by Mr. George 
Lewis during a five months’ residence in the island of Omlon 
in the cold season of 1881-82, via. from November 27tb to 

♦ From Blanford’a notes in P. Z. S, 3881, p. 677. 
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April 27th^ comprised about 1600 species* When duly worked 
out this will form br far the largest contribution yet recorded 
to our knowledge or the Ceylonese fauna in this department* 
The present paper treats of the section Geodephaga. For an 
account of the localities visited and the habits and relations to 
their surroundings of the Coleoptera, I must refer the reader 
to Mr. Lewis’s interesting paper entitled On a Visit to 
Ceylon/’ in the ^ Transactions of the Entomological Society/ 
1882, p. 475. 

Witli regard to the list of Ceylonese Coleoptera published 
by Walker in this journal in 1858 and 1859, I have en- 
deavoured, with the aid of Mr. C. O. Waterhouse, to 
identify the species by inspection of the typo specimens in tlie 
British Museum. The diagnoses attached to the names are 
no better than a haphazard collection of words as far as their 
use is concerned in determining the species, and their refer- 
ence in so many cases to well-known genera is generally 
ridiculously 'wrong and pure guesswork. Under these cir- 
cumstances I consider Walker’s names as entitled to no 
more authoritjr than those of a catalogue. When therefore 
the same species lias been since well described under another 
name I have not replaced it by Walker’s ; but in species not 
80 described I have adopted for convenience’ sake, and not ou 
the ground of priority, Walker’s names whenever his brief 
diagnosis does not flatly contradict the type specimens. Some 
remarks on species not taken by Mr. Lewis will be found at 
the end of this paper. 


Family Cicindelids. 

Cicindela lucrymans* 

CiHndela laayrnfitMj Schaum, Jouru. Ent ii. p. 57. 

Qdntkla dmrepan«f Wslker, Ann. k Mag. Nat. lliat, ser, 3, ii. 1808. 

p. 202. ' 

Near Colombo. One example. 

Oicindela cetfena. 

Ciomdela oatenOf Fabr. 8jet. Ent p. 220. 

Colombo, on roads away from the sea. 

Cicindela sumatreneie* 

CMndela eumatrendi, Horbst, Kofi x. p. 179, t ckxii fig* 1, 
Colombo, on banks of rivers. 
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Cicindela vindildbrtB. 

Oicindeia vmdiktbriBf Chaudoir, Bull. Mosc* 1852^ i« p. 2i. 

Colombo. 

One male example, agreeing with Chaudoir’s deacription, 
except that the labrurn is coppery with greenish reflections 
rather than vert mt^allique,” and the head and thorax 
copjHnyj subopaque, witli green sides, and not vert bronzd 
hnllant.” Chaudoir had only a single female example before 
him Inun the Indes Orientales'^ in drawing up his description, 
and it is doubtful if the above- mentioned dittcrences indicate 
more than individual or k^cal variations. 

Cicivdela qmdrilineata» 

Cicindela quadrilincaJlay Fabr. Sp. Ins. i. p. 285. 

Near Colombo. One example. 

Cicindela hiramoaa. 

Civindflu biranma^ Fabr. 8p. lue, i. p, 286. 

Colombo ; common on the sandy beach. 

Derocrania nematodes, 

Derocrama 7iefnatoiie% *Sohaum, Journ. Ent. li. p. 01, t, iv. flg. 1. 

Bogawaiitalawa. 


Derocrania concinna, 

Derocrania cominmy Oliaudoir, Bull. Mosc. I860, iv. p. 208, 

Kandy. 

Distinguished from />. nematodes by the elytra being 
covered to the apex with large separate punctures instead of 
finely transvcrse-rugulosc, Mr. Lewis’s specimen differs from 
Chaudoir’s description in the thorax being dark purplish 
red instead of black. 

Derocrania Nietneru 

Derocrania Nietnerif Mot^icliulsky, Et. Ent. 1869, p. 26, 1862, p. 28 
{sslaviffaittf Chaud. 1800, rap/ttdioides, Schaum, 1861). 

Balangoda ridge. 

Var. Derocrania obsoiirtpes. 

Legs darkish testaceous red ; apices of the tibia and tami 
darker piceous. 

Bogawantalawa* 
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In the male the posterior part of the elytra is more gradually 
and leas widely dilated and much less convex above than in 
the female. It variea, however^ a little in both sejces. The 
sulci of the forehead are in some examples of both forms 
distinctly traced, in others quite obsolete. 

In the var. ohscuripes^ which Mr, Lewis found confined to 
one tree and to be slower in its motions thaxi the type forrn^ 
the legs appear to be a little shorten 

Collyria SaunJerait, 

CoUyrti Saundermiy (yhaudoir, Ann. Soc. Eot. Fr. 1804, p. 490 P 

Colombo. 

One example agreeing with the description above cited, 
except that tlie coxm are red like the thighs, and not black. 
In a genus like Colh/ris^ wliere the extent of specific variation 
is at present ill understood, it would be inexpedient to found 
a new species on this differential character. 

Collyria ? 

One example with the antennse deficient, and the species 
consequently undeterminable, 

Collyria punctatella^ 

Cottyrii jmnctatelhy Chaudoir, Ann. Soc. Ent. Fr. 1804, p. 625, 

Balangoda, One example, March 13th. 

Collyria ccylonica, 

Collyria ceylonieaj Chandoir, Ann, Soc, Ent. Fr. 1804, p. 620. 

Bogawautalawa, April 3rd* 

Family Carahidm. 

Subfamily ScAmTiNjB, 

Oxylohus quadrioollia. 

Oxyhbua quadneoUis, Chaudoir, Bull. Mosc. 1855, i. p. 7. 

Colombo. 

Oxylohm costatua^ 

Oxyhbua costatua, Chaudoir, Monogr. des Scaritidofl (1880), p. 15. 

Colombo. 

Goptohbua omodon^ 

Coptolobua omodoHy Chaudoir, Monogr. de$ Sesrkides <1080), p. 42. 

Hadley, Dikoya. 
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Coptolobua glahriculua. 

Coptolohu$ fflab^uluSf Cliaudoir, Bull. Mosc. 18/>7, ii. p. 00. 
iSoarites iubaignans and S, oblUerana, Walker, Ann. & Mag. Nat. Hist, 
eer. il, ii. 1858, p. 203. 

Nuwara Eliya and Horton Plains, 

Having examined the types of both Walker’s species I liave 
found not the slightest aiffercnce between them, both speci- 
mens being referable to Coptolobua glabriculus, Chaud. 

Coptolobua taprohance, 

Coptolobua tuprobapMj Chaudoir, Monogr. dos Senritides (1880), p. 42. 

Colombo. 


I) iatichua m mor, 

Soaritea tHinorj Nietnor, Ann. & Mag. Nat. Hist. ser. 2, xix. p. 244. 

Colombo, in marshes. 

Scar ties indua, 

Skaritea indua, Olivier, Ent. iii. 36, p. 0, t. i. fig. 2, a, b. 

Colombo. 

dcaritea ceylonioua. 

Scariiea ceylonicua, Chandoir, Monogr. des Scaritidea (1860), p. 86. 

Colombo. 


CUvina tndtea. 

Clivina indica, Put 2 eys, Monogr. des Clirinides, p. (i7 ,^ruoofifr<m, 
Nietner, Ann. & Mag. Nat. Hist. ser. 2, xix. (1867), p. 245, 

Colombo ; abundant under dung in the coco-palm groves 
by the sea. 

CUvim Parryi. 

Clivina Parryi, Putxeys, Postacr. ad CUv. Monogr. p. 60. 

Colombo, in marshes. 

Clivina ehngatula, 

Clivina elonyatula, Nietner, Ann. & Mag. Nat, Hist, aer^ 2, xix. p. 241. 

Colot3E)^bo, in marshes. 

Clivina tufipva^ 

C/wma mdpta, Moischulsky, Bull. Moso. 1861, i. p. 102; Putawa, 
Kvtis. Uen, p. lo4« ^ 

Colombo, in marshes. 
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DyBchirim ordinaiusn 

J>y9dhmM ordmatus, BiiteSi Trans. Ent. Soc. 1873, p. 240, 

Kandy. 

I can discover no difference of specific importance between 
a Ceylonese example and others taten by Mr, Lewis in Japan 
described under the above name. 


Subfamily Pmleciinm. 

Dkphepriem ovicoUis. 

Niger, politua ; antennis pedibusquo testaceo-rufis, palpis fiavo-testa- 
ceis; capite ante oculos elongato-oblongo ; thorace subelongato- 
ovato, lateribus margmatis ; elytris elongato-ovatis, utrinquo striis 
ooto orenato-punctatis quarum 0-7 abbroviatis et vxx impressis. 
Long. lin. $ . 

Anderson’s Estate^ Dikoya. One example, Jan. 10th. 
Differs from A marginicollin^ Schaum, the only other 
described Asiatic species, by its larger size and the long, 
narrow, ovate form of its thorax. In the latter feature it 
differs also from the African species. The thorax attains 
its greatest width immediateljy behind its anterior angles, 
which are depressed and applied closely to the sides ot the 
neck ; it continues thence of nearly the same widtli to beyond 
the middle, whence it narrows very gradually to the base ; 
the sides are very distinctly margined, the sharp marginal 
groove having a setiferous puncture at about its middle, and 
the posterior declivity of the convex and irnpunctate surface 
k nearly vertical. The elytra are also much narrower than 
in the other known species; the first five striae from tlie 
suture are deeply impressed, the first and second uniting near 
the base and thence continuing to the basal margin, which 
the tiiird also reaches, whilst the fourth and fifth terminate 
before the nase, the fifth joining the sixth behind and ter~ 
minatmg at about the miadle oi the elytron. None of the 
striae except the marginal one quite reaches the apex. 


Subfamily PxwxojbzjvJt. 


JEjpicomus Oiuidnimu 

CMUtmvL Cliaadcnr, EmsiMonogr. a. I Pansgdides (187B). 
p. i&frnpanugmm Ossteln. Et, Eut p. 156. 

Colombo. 
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Subfamily OmjtmifM. 

Chictntm drcumdatua. 

Chl<»n%u6 eircumdatvsy BrulKS Rev. Ent. Silberm. iii. p. 283 j ChaudouTi 
MoDOfrr. des Chl<5nioTi8 (1B76J, p. aipricollUf Nietner, Joum. 
As. Hoc. Beng. 1860, p. 387. 

Kandy and Colombo. 

Chl^nius rvgxiloaua, 

Chlmiius rugulom^^ Nietner, Joimi. As. Soc. Beng. 1860, p. 388. 

Kandy and Peradeniya. 

Tl'his spooics was unknown to Cluaiuloir. All Mr. Lewis’s 
examples answer well to Nietner’s description of the peculiar 
sculpture of the head and thorax ; but the term lunule which 
he applies to the apical spot of the elytra is misleading ; the 
spot is a broad dilatation of the yellow border and resembles 
much that of (7. mlcaiulua, 

Ctilvenim frater. 

ChkoniuB frater^ Chaudoir, Monogr. des Ohl^nieus (1870), p. 201 P 

Kandy. 

According to Ohaudoir’s description the thorax of his 
C.Jrater is of the same form as (7. vestitus^ but then he goes 
on to mention an important difference in the hind angles. 
This leaves the identification of the Ceylonese sj>ecie8 with 0. 
frater in some doubt, for though tlie form of the hind angles 
agrees with the description of (7. frat&r^ the outline of the 
thorax is certainly different, being less cordate or more 
narrowed in front towards the anterior angles. The punctu-* 
ation is much sparser and coarser than in the thorax of (7* 
vestitus. (7. frater is from the Malabar coast. 

Chlcentua veloctpes. 

ChlteniuB veloctpes, Obaudoir, Monogr. des Cbl^eus, p. 260. 

Dikoya. 

Agre^ with Chaudoir’s description founded on specimens 
from Siam and Dacca (not Deccan, as erroneously stated), 
and also with an example with which I have compared it 
from the Nilghiris. 

Ghlcenius otnetuso 

ChianiMs ometus, ffthf. Sp. Ins. I. p. 310; Ohaudoir, Monogr. p. 135, 
ptdeher, Nietner, Joum. As. Soc. Beng. 1856, p. ^7. 

Colombo. 



(hhwp^ajrom Ceylon. 


U 


Chlcentus leucope. 

Chtanius Uucopn^ Wiedemanni Zool. Mag. 2, i. p. 52 j Cbaudoir^ 
Monogr. p. 71. 

Colombo, in garden, April 14th. 

Cli Icen tus melanopterus, 

Chlaniius nwlanopteitiSf Chaudoir, Monogr. des Olil^niena (1870), p. 226 P 

Peradeniya, in river bed. 

The determination of this species is not quite satisfactory. 
It agrees with Chaudoir’s description as far as the description 
is intelligible, which it is only in part, the author comparing 
his species simply with another new one existing only in his 
own collection. His specimens came from Siam ; the Cey- 
lonese species is probably therefore distinct, but in what points 
it is impossible to indicate. 

Holohim nitidulus. 

HotoleimnitiduluMfD^lcmy Sp. Gen. ii. p.M\yrmChl<miu8 ceylmieu$f 
Nietner, Ann. k Mag. Nat. Hist. ser. 2, xix. p. 241. 

Kandy, in sandy river beds. 

Subfamily Ooomjs. 

Codes vilts* 

Codes vtlie, Cbaudoiri Bull. Mosc. 1857, iii. p. 82. 

Colombo. 


Subfamily Anisooacttlinje. 

A nisodact ylus dispelltris, 

Ilarpcdus diepellens, Walker, Ann. & Mag. Nat. Hist. sor. 3, iii. 1850, 

p. 61. 

Kandy. 

Compared with the type specimen in the British Mu- 
seum. The species agrees with European and North- 
American AnisvdacipU in all essential characters, but differs 
much from them m facies, owing to the rounded hind 
angles of the thorax and the large prominent eyes and much 
narrower neck. In these respects it also differs from Beleno^ 
phorm orientaliSy I)ei.^ which is also an AnisodactyluBy ot 
belongs to a closely allied genus, differing in the setose upper 
surface of the tarsi and the narrower dilated joints of the 
middle tarsi in the male. Antsodadylus dispelUna is a widely 
distributed insect in trbpical Asia, being found in Siam and 
at Hong Kong and Eu^ehau in Cnina, 
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Subfamily Hajrpalinjb, 
Fhxtymetopm senilis. 

Ophanua Nietner, Journ. As. Soc. Beng. 1867, p. 160. 
Colombo. 


Platymetopus cohmhenais. 

Seienophorua cohmbemiaj Nietntjr, Journ. As. Soc. Bong. 1857, p. 161. 

Colombo, in marshes. 

This species would bo almost equally’ well placed in the 
American genus SelenophoruSy to which Nietner referred it, as 
in PlatymetopuSy but the short and obtuse front part of the head 
and flatter tliough not perhaps broader forehead show that it 
belongs to an al>errant group of Platymetopus y in which the 
head is smaller than in tlio typical section, and not to Seleno- 
phorus. The species very much resembles such species as 
Seleno^)horus discopunctatus ; in its finely punctured elytral 
interstices it has less of the character of kklenophorus than 
the smooth P. amatnus. Cardiaderus scitusy "W^alker, Ann. 
& Mag. Nat, Hist. ser. 3, ii. 1858, p, 203, according to the 
type in the British Museum, belongs to this species. 

Amhlystomus [M^aristerus) indicus. 

Meparuterui indicus^ Nietner, Ann. & Mag. Nat. Hist. ser. 3, ii, 1868, 
p. 428. 

Kitusralle. 


Siopdus ferreus. 

Elongato-oblongus, chalj’bco-niger, subnitidus ; palpis, anteunis pedi- 
busque rufo-testacois ; elytris brevissinia pub^oentibus, suberebrs 
punctulatis, striatis, interstitiis iertio, quinto et soptimo puti^tis 
noDuuHis majoribus ; capite medio leavi, lateribus grosse disperse 
punctato ; thorace broyitor cordato-quadrato, angtuis posticis fore 
rectis, disco Icevi, limbo sparsim, basi utrinqueerebrius, punotulato. 
Eong. 8 millim. d $ . 

Nuwara Eliya. 

Like an Ophonus in form and punctuation, but more nearly 
allied to Platymetopus y from whicn the shape of the emargina-^ 
tion of the mentum — not semiovate, but with oblique sides 
forming a distinct angle with the straight bottom, which is 
destitute of tooth — readily distinguishes it. The frontal 
fovese are a little prolonged on their outer side, but do not 
form a stria extending to the eye. The genua is hitherto 
known only from tropical Africa east end west. 
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Baryaomus Gyllenhaliu 

Barytomm GyUenhalii, Deu Sp. (Jen. iv. n. 60,m Ooiotna armaria, 
ISfietner^ Journ. As. Soc. Beng. 1857, p. I4U. 

Colombo. 


Bradybmnus festivus. 

Bradybrnan fe^tivm, Dej. Sp. Qen. iv. p. lOl^^ssCalodromm exormtuB, 
Nietner, Ana. k Mag. Nat. Hist aer. 8, ii. p. 181, 

Bmdi/bcenut liedtenb. Reiae Novar% Ins. ii.p. 14, t. i. %. 8. 

Kandy. 

Dejean did not know the locality of his specimen, but 
supposed it was from Senegal. 

Calathomimus, nov, gen. 

Gen. Barpalo affinis, sed oorporo gracili gen. Calaiho similis, thorace 
orato plicaque elytrorum bosali valde curvata etc. Caput post 
oculos gradatim angustatum ; ante oculos quam in Harpah Ion- 
gius, mandibulfti longiores et rectioros ; foveas frontalos rotundata), 
profandae. Palpi articulis apicalibus setosis, versus apicem angiis- 
tatis. Montum acute dentatum. Paraglossas ligula latioros efc 
longioros. Thorax quadrato-ovafcus. El5*tra obloiigo-ovata, plica 
basali valde curvata, cum margins basal i apud huraeros angulum 
acutum ciRciento ; profunde striata, interatitiis tertio, quinto efc 
aepfcimo seriatim punctatis, puncfcis plerumque in s triarum margi- 
nious sitia et inconspicuis. Pedes graciles paroe sotosi. 

(S , Tarsi quatuor anfcici articulis 4 mediocriter dilatafcis rotundato- 
oordatis, plantis biseriatim squamoais. 

One of the two species for which this new genua is proposed 
has the form of a Oalaihm or Priatodactyla ; the pubescent 
third antennal joint, the simple tarsal claws, and the broad 
adherent paraglossse show, however, even in the female^ that 
it belongs to the ^Tar/xi/tfs group ; the plurisetose penultimate 
joint of labial nalpi and rounded frontal foveas inaicating its 
place among tne Harpalinas proper rather than the Stenolo- 
phinas. 

maoulatua. 

SIongafcu8parallelogrammiou8,iiiger politus ; antennis, partibos oris, 
pedibus abdomineque apioe lulvo-tostaceis, elytris macula humerali 
sfcriga subapioali (apud interstitia 6-8) margineque laterali rufas^ 
eenfcibUB; fchoraoe elongato postice pauUo magis quam anfcioe 
angustato, lateribus arcuatis anguUa postiois omnino rotundatis, 
margine reRexo fulvo, basi absque foveis distinefcis, tota superfieie 
Bparsismme settfero-punctata, majEgine lateral! punofcis setifei^ 
oiroiter 10 iu eerie regukri dispoeitis; elytris profunde Imvi- 
striatis vel suloatis stiiol^ue ieufcelkri. 

Long. 11 millm $ . 

Bogawantalan^a, April 1st, 
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Of rather narrow oblong form, the elonrate thorax as wide 
in front os the elytra, its hind angles rounded off, and its base 
fitting into the deeply ainuated base of the elytra. The elytra 
have a strong satiny gloss and the stri© are deeply and 
broadly incised, the rows of setiferous punctures crenulating 
the edges of the second, fourth, and sixth stri^, and the ninth 
interstice Imug rather closely punctured throughout. The 
humoral angles are very acute and prominent, but form no 
dentiform projection. The slender tarsi are not grooved on 
the sides. 

Calathomimiia censors. 

Minor ol)"fcriHqnomagi8oblongo-ovati8^nigor nitidus ; antenuis, palpis, 
podibua itpicoque vontris fulro-testacois ; fchoruce oblongo-ovato 
itttc*ribu8 minus arcuatis, iwstico minus angustato, sparsim grosse 
punctate et versus angulos posticos minute piitictuhito, margin© 
latorali teetacoo ; elyiris acute etriatis, humeria minus productis 
Bed acutis, interstitiis 3-5 et 7 priecipuo medio punctatis. 

Long. raillim. (J. 

Bogawantalawa, April 1st. 

Undoubtedly congeneric with C, maoulatuSy but less eloii«» 
gate, and the elytra less arcuated at the base and immaculate, 
blacK, witli a strong satiny gloss. The species in facies is 
less like a Calathus^ and resembles more Uie slenderer forms 
of Ilarpalinae. 

Subfamily SrmoLOFmNJSi^ 

Anoplogenius microgonus* 

A. circitmeincto brevior, niger nitidus, aubtus sordid© rufo-tostaoeus ; 
elytri.s virideacentibua Imto serioeo-micautibua, margino inflexo 
testaceo ; palpis pedibusque fiavo-testacois ; an tennis piceis basi 
pallidioribus ; thoraoe breviter cordato^iuadrato, augulis posticis 
minutis, exstantibus, margine latorali teataeeo, fovea utrinque 
lata ct vuge punctulata. 

Long. 7 millim. 

Colombo. Also in Siam, of larger 8ize~9 millim. 

The absence of the scutcllar stiiolc brings this species 
within the definition of the genus Anoplogenimj but the fourth 
joint of the four anterior tarsi in the male is not bilobed^ as 
in that genus, the lobes of the anterior tarsi being short and 
broad, and in the intermediate the joint is rather cordate than 
bilobed. The palni have their terminal joints subcyiiudrioal 
and truncated, ana the frontal linear foveas are sunk in large 
depressions, as in Anoplogenius dreurndnetus^ The elytral 
striae are impunctate and sharply incised, the interstices fiat 
and more convex at the apex^ near which the elytnd margin 
is moderately sinuated. 
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Anophgeniua remiena, 

A, miciropom * proximo affinis, aDgustior et differt thoraoe angtilia 
poeticia nitundatis palpisqne apice obtusis nec trunoatis. Supra 
totua aericeo-micans, thorace et elytris coloribus aureo- et viridi- 
relucentibuB, limbo laterali vage fusco-testaceo ; thoraoe rolatiro 
angustiori qnadrato, poatice anguatato, augulis poatiois yalde ob- 
tusis, rotundatis ; pedibua flavo-teataceia, tibiia pauloobsourioribua j 
deteria sicut in A. mkrogono. 

Long. millim. 

Colombo. 

Lepithrix foUoloaus^ Nietner, which belongs also to 
the genua Anoplogeniusj has roundej^d hind angles to the 
thorax^ but it is a larger insect, dark brown, with the margins 
of the thorax and elytra testaceous. 

Stenolophua poly genus > 

Anguate oblongua, nitidua aubcyaneo-reluccns ; palpia, an tennis basi 
(reliquis fascia) pedibusque flavo-teataoeis ; foveis frontalibus late 
impresais lineaquo ourvata usque ad ocxilum ; thorace relative parvo 
postico angufltato anguUs postiois obtusis, foveis latis basalibus 
hevibus ; dytris paraUelis, profundo striatis apico obtusis parum 
siiiuatis. 

Long. 7 millim. 

Nuwara Eliya. 

A narrow species unlike any other Sienolophtia known to 
me ; but it agrees with this genus better than with any of its 
allies, the fourth joint of the two anterior tarsi of the males 
being narrowly bilobod and the mentum without tooth. The 
male tarsi are, however, only very narrowly dilated, the inter- 
mediate pair scarce j^rceptinly so, though having the usual 
hair-scales on the sides of the second to fourtli joints, the 
fourth triangular and scarcely lobed. Tlic head! is of the 
same form as in Anophgeniua circumcinctua^ the eyes being 
woniinent and the frontal fovece very broadly impressed* 
The terminal joints of the palpi taper to the apex, which is 
briefly truncated. The elytra have a well-developed scutellar 
stride and tlie prostemum has three bristles at its apex. 

Stmohplim b'-puatulatua, 

BadiaUr h-puatuhtm, ‘Wiedsmonu, Zool, Mag. ii. i. p. 58. 

Colombo. 

A variable species with regard to the number of red spots 
on the elytra. None of the Ceylonese examples have five 
well-defined smts; in some the posterior discoidal spot is 
wanting, but this variety occurs with the typical form dao in 
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On Ckhopitm fr<0M Ceyhn, 

China and Japam One of the varieties (& tranmutam) is 
peculiar in wantiui? the subhumeral and sutural spots and in 
the posterior discoidal spot being limited to two small separate 
spots, one on the fifth and one on the seventh interstice* I 
have seen this variety elsewhere only from Tranquebar* 
This comes very close to A smaragduhtay Fab., which differs 
only in its bluer colour and somewhat more robust form. 

Ohs. The nearly-allied 8. smaragdufua (Fab., Dej.) is also 
found in Ceylon, Harpalua atoUdus^ Walker (Ann. & Mag. 
Nat. Hist, sen 3, ii. p* 204), according to the ty|>e specimen, 
belongs to this species, 

St^nolojiyhua opaculna, 

S. smaragdulo affltiis ; sed valdo diffort elytrifl minute punctulatisy 
flubopacis. Sat breriter oblongus ; palpis, anteniUH i>edibu8qno 
flavo-testaceis ; thorace lateribus arcuatis anf^ilis posticis omnino 
rotundatis, marpfine flavo-toHtaceo, foveis basalibus punctatis ; 
elytris ( J ) apice late et obtuse rotundatis vix siuuatis, vslda 
fitriaOs, interstitiis subconvexis minutissime punctulatis, subopacis ; 
margino, sutura postice maculaque parva subbasali apud inter- 
stitium sextum, fulvis. 

Long. Hn. J , 

Nuwara Eliya. 

The teiTumal joints of the palpi taper to a point; the 
frontal foveop are onl^ moderately depressed j the prosternum 
has three bristles at its apex. 

Acvpalpua derogatua. 

Ampalpua derogaUis, Walkor, Ann. & Mag. Nat. HUt. ser. 8, ii. p. 204. 
Nuwara Eliya. 

One example, which I refer to this species on an examina^^ 
tion of the ^f)e, the condition of which makes it difficult to 
examine. It is evidently, however, an AcupoJpua*^ oblong, 
narrow, shining black, the elytra with a slight hluish tinge; 
antennae, palpi, and legs pale testaceous ; tip and tnargins of 
the elytra slightly rufous. 

Tacky cellua lamprua* 

Harpalh metallicis hand dissimilis. Supra ©nescenti-niger, elytrls 
cuprascentibus, politis ; palpis, antennis pedibusque rifis ; 6apitS 
robusto Butura inter frontom st epistoma, lineaque ourvata 
fronfcali, profunde insculptia ; thoroce trausverao-quadrato autioo 
rotundato-dilatato, angulis posticig rectis ; elytrie profunde 
striatis, intorstitiis convexis, tertio post medium impunotato* 

Long. 8 millim. c? 2 . 

Colombo. 

A large submetallic species resembling somewhat in form 
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the male of Harpalus ruhripesy but distinguishable at once 
from all members of the true Harpalinsa group by the bisetose 
penultimate joint of the labial palpi and the tapering and 
pointed apices of the terminal joints of both labial and max- 
illary palpi. The upper surface is glossy and relucent, and 
impunctatc, except tlie base of the thorax, which is covered 
with minute separate punctures. The frontal fovem (linear 
and reaching the eye, as in the rest of the genus) are very 
deep, as is also the transverse suture separating the forehead 
from the epistome. The elytra are convex, moderate, sinuate 
near the tij), and furnished with a scutcllar striole. The 
male has a punctured fovea in the middle (towards the base) 
of the first ventral segment, as in most other species of the 
genus. 


[To be continued.] 


BIBLIOaiUPHICAL NOTICE. 

Crustacea Isopoda Terrestria per famiUas et genera et species 
descrlpia a Bvddis-Luni). Havnito: 1885. 8vo. 

Pp. ai9. 

The publicutiou of this work forme an ora in the bibliojn’aphy of 
terrestrial Isopod Crustacea. Specialists acquainted with the author’s 
writings and 8t}do of description have for six years been looking 
forward to its api>oaranco ; and it is not likely to disappoint their 
expectations. Mr. Budde- Lund’s identifications of species described 
by other naturalists are occasionally open to revision. In moat 
instances this is due to their descriptions being insufficiently de- 
tailed and his failure to obtain access to the typical specimens ; but 
in one case, perhaps in more than one, he has gone astray through 
quoting a citation at second hand, instead of looking up the refer- 
ence. The notes published in the 'Annals’ for November and 
Beoomber 1882 were apparently not seen by him until his Addita- 
menta were in hand, and consequently the misnomers exposed in 
those numbers still obtain currency ; but as he holds English authors 
on this order in very alight esteem, he may have deemed the oorreo- 
tions untrustworthy. His list of works cited is tolerably complete, 
the omissions being mostly unimportant. 

Hr. Budde-Lund loeogni^ea four families of woodlioe : — Onisci, 
Ligim, Tylides, and S^jrcqiastidso. 

The Onisci oomtxrise fourteen well-established genera arranged in 
two aeotions — the Armadilloidea with eight genera, and the Onis- 
coidea with six — besides two or three genera referred to as unknown 
to the author. Of the fourteen genera specified three are gen. nor., 
Ann, <{? Mag, N, Hist, Ser, Vol, xvii. 6 
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and of the eight in the first section four names have to be set aside 
as synonyms. One of these four is thus dealt with in the Addita- 
nionta. In the second section a subgenus of the first genus will 
have to be renamed if the rules of nomenclature be rigorously 
enforced. 

None of the genera in the other families are new, The Ligi® 
include four genera known to the author, besides two, or perha|>8 
three, which aro cited as unknown to him ; the name of one of the 
four needs orthographic emendation. The Tylidos and Hyspaatidao 
contain one genus apiece ; tlio name of the last genus will have to 
bo sunk in favour of that which it was designed to supersede. 

The number of species new to science that are described is 164 or 
166, viz. : — of Annadillo 27, Enhehm 1, Periscyphis 2, CyJIoma 1, 
ArmodilHihum 12, PorcelU*} 82 or 81, Platyarthrm 1, Onucus 2G or 
28, Trkhoniscun 2, Ligidutm 3, Lhjia 3, and 4 of Tylos, 

The following is an enumeration of the total number of the species 
of all of the geiKua, combined with synonymic notes : — 

Family Onutci^ Section AnnadtUoidea. — Armadillo^ Pumi^ril (1 81 6) 
[arc Lat. (1804), acr/ac Brisson (1756)], = C«6nm, Brandt (1833), 
enlarged Eaton (18^2) [‘f^CnhariSy Hillb. (Ih20)], 37 good sjxscies 
and 24 sedin Mr. Buddo-Lund has failed to restore to the 

first of the species the name assigned to it by Cuvier, and quotes 
the roforenco conctnning it with hesitation at second hand from 
Latrcille, who blundcjcd unaccountably over Cuvier’s unmistakable 
illu strati tins of this s^weies. In the discussion of the nomenclature 
of this genus in Ann. A Mag. Nat. Hist. (18vS2) p. 301, the possi- 
bility of Vaharin being precluded from adoption as the name for this 
genus by its having heon preoccupied in Crustacea (as indicated 
above) was not taken into account. The reviewer, writing at a 
distance from libraries, is obliged to leave undecided the question 
whether Spluf>nllo or OrlhonxiSy enlarged in Its application, may not 
have to take preeodene>e over Cuharh, Etthehir/iy gen. nov., 1 »p. ; 
PseudarniadillOy l)e Sauss., 1 sp. ; OercoeytonuH, B.-L.a» 

Oerstaeker (1873) [misprinted by the author PeryBcyphUy 
3 sp. ; SphcBronlscuBy Gerstacker, 1 sp. ; Cyllonuif gen. nov., 1 ap. ; 
this genus must be renamed in view of (??/lf^owus,Hal., and Oytofiiay 
Sharp. Elum<ty Koch (1856), and E purpurm^ 

cfrUSy B.-L.as:i^^. itiBcriptuBy Koch, the only species. Mr. Budde^- 
Liind, misled by Kbner, (|Uotc8 llhocodes as a synonym of Tyh$ 
iMtreilUi ; but its identity witli EHmi \% unquestionable, and there- 
fore this last name must rank as a synonjm. The name MhaeudeB 
is not invalidated by Bhacodm, Hiibn.(1816) or Schaeff. (1838). 
A^madillidium^ Bdt. & llateeb., 3l gOf>d sp. and 11 inoertai. 
The number 31 may possibly be open to reduction ; some of the 
structural differences relied upon in the descriptions for the distinc- 
tion of a few of the species appear to be very like differences depen- 
dent tipon diversity in age of the individual specimens examined. 
No indication is afforded as to whether Mr. Budde-Lund's conclusions 
as to the validity of the species to whicli these remarks are appli- 
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cable were baaed upon obeorration of living examples, or merely 
upon the atudy of muBoum epeoimons. 

Family Onieeu Section Omecoidea , — The author divides Into 7 the 
old genus PorcelHoy Lat., and leaves it an open question whether 
the subdivisions should bo accounted distinct genera or only sub- 
genera. The subdivisions bear distinctive names and are treated as 
genera in the text, but are numbered as subgenera. 1st. 

Schuitzler (1853), 7 sp. 2nd. Porcellw, Lat. (1803), restricted 
B.-L. (1879), 71 good species, 24 ill-cbaracterized, 3 fossil, and 0 
“ catalogue species.” The author ranks Lucaelus mi/rmecaphilus, 
Kinahan, amongst the seventy-one sjiecics ; but the propriety of so 
dealing with it seems very questionable. His note as to its affinity 
to Platyarthrus might even be amplified. 3rd. H€milf}yi$tu4s^ B.-L. 
(1879), 10 sp., of which two are renamed. 4th. Meiopmiorthm^ 
B.-L. (1879), 35-37 good species and 3-5 sedu incertm. 5th. 
PJnjscoitxH^ gen. nov., ronuinod, \tice !:^tem))iacriut^ B.-L. M8. (1879), 
1 sp. (>th. Lrpiotrii'hus^ll^A^, (1879), 4 or 5 sp. : this name should 
be abandoned, being preoccupied in zoologj’, o. g. Leptotriccu» [s/cj, 
Cab, Heine (1859), and Leptothrir, Menge (1808). 7th. Bafhy- 
tropa^ B.-L. M8, (1879), gen. nov., 2 good sp. and 1 nameless. 
PlalyarOirtWi Bdt,, 2 or 3 sp. The author deals wdth the old genus 
Onisem in the same manner as with Poredlio, dividing it into 5 
named subgonera, which are treated us genera in the text. Ist. 
Chmeus^ Ij., restricted, 5 or 0 good species and 13 reputed sp. Of 
these last O.fimor^ Koch, is probably nothing but a condition of 0. 
rnumnus^ L, ; 0, Koch, is very nearly related to Philoscia 

puUhella ; and the two species named by White should bo referred 
to Hemilepistus and PorcelUo (restrict.) respectively, doubtless to be 
reduced to synonymic insignificance. 2nd. Phihscidy I^at., 22 good 
species, 4 sedls incerUt, 3rd. Alhmisctuty Dana, 8 or 9 sp. 4th. 
lAfprohiuSy gon. or subgen. nov., 3 sp. 5th. Scypha,i\ Dana, 3 sp. 
The author H transfer of /S, intemeidany Miers, to the genus Philo-- 
9cia is inadmissible, DetOy (Int^riu, 2 good species and 2 reputed 
ftpccies. Of the latter !>. Whitei^ Kinahan, probably sssrcAi/mia, 
(iuerin, and was founded upon specimens differing in sex from that 
figured by the last-mentioned author, because the number of seg- 
ments armed with spines is larger in the male than in the female. 
[The reviewer states this from rooollc<‘tion.J ArmadiUonueuSy UJja- 
nin, 4 sp. and 2 stAin interim. Bchropaetes^ gon. nov., 3 sp. Then 
two genera sedis inoevtcn are referred to : — Acanthmxucmy 1 sp,, and 
OamcA<m<«, 1 sp., both named from White's M8. by Kinahan, The 
foqner is related to the genus Armadillo of this work. 

Family Liyia ?, — Trldhonmm is divided into 2 subgenera which are 
named and dealt with as genera. 1st. Trichmikcm, Bdt*, 8 sp., 
and 1 in amber. 2nd, NapUpldkalmuSy Schdbl, 2 sp. Titanetke^^ 
Seliqiidte [Titanethm^y 1 sp. and 5 reputed sp, Ligidlumy Bdt., 6 
good sp. and 3 reputed sp. Idpia, Fab., 12 sp. known and 5 
Unknown to the author, Dana, 3 sp. Stymphedm, 

B*-L. M8. (1879) gen. nov.^ 1 sp. Buphdmciay Packard'[l sp. not 
cifcedj. 
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B.-ti, (l870),«t ffalfcm, Ebnor 1 »p^. It lias already 
|)e©a intimated that the name fftU^na mnat bo mtorod to tJiia 
genus, Ebncr having priority of publication over the other authors 
who have proposed the same name for different genera. 

The total number of species described is 4<)4 or 410, of which 
312 or 316 are good species and 92 or 94 are species unknown <o 
the author or reputed species. The total numW of genera is 30 
or (if some be accounted subgenera) 25. 


MISCELLANEOUS. 

Dtn^f)8es of three new Oriental Mammals, 

By OhOFimv Thomas, Natural History Museum. 

1. Ilerpestes aurojyi^nctatus birmayiicns^ var. nov. 

Essential (hsracters of II, aurojmnctatus, but hair shorter, colour 
darker, and size markedly linger. Skull of tjpe 62*7 millim. long 
and 34 broad, as oompared with 59*0 and 30*0 milhm.in thotjpe of 
If, auropunctatus ; head and body 392 millmi. ; tail 214 * hind 
foot 55, 

Ilab, Pegu (E, OaUs) — Burma (2i, 0. Wardlaw Ham- 
say) ; Dilkoosha, Cachar (J, Jmjlis) ; Manipur (yi, 0, Ihme), 

2, Semropterus Oavisoniy sp. n. 

Slaty grey above, tipped with oiange, pale orange below. Tail 
brown above, deep orange-rufous below. 

Allied to /S. leptdus^ Horsf,, and 8, Pearsoni^ Or., but distin- 
guished from the first by its larger size, much larger and broader 
ears, and brighter coloration ; from the second by^ its un tufted ears { 
and from both hy its differently shaped skull and by the absence in 
It of the small first npper premolar. Head and body 142 milHm. ; 
tail 172 : hind foot 36. 

Hah, Malacca ( W, Davismi), 

3. Mus Ilumei, sp. 

Externally similar in almost every respect to Golmda EUioii^ 
Gray, but with the ungrooved incisors and narrow molars of true 
Mus. Front edge of anterior z3^goma-root concave, as in Mustaewys 
fiiseus, Thos., and some other Australian Muridm. Head and body 
126 millim. ; tail 106 ; hind foot 25*0, 

Hah. Moirang, Manipur {A, 0, Hum). 

Figures and full descriptions of these now mammals will shortly 
be published in the ‘ Proceedings of the Zoological Society*' 
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Shd^jmntdu 0 / By S^ttA OirHUoow J^otrtit®, 

1b tdaiwilymg tho CiUata^Holotrioli}^ W. Baville Krnii has cianted 
a dmdon for thoao mombere of tho order which possess no 

distinct oral aperture^ distin^ishiog them as the Holotrioha- 
Astomata. This diTision includes hut one family group — the Opa- 
liiiids&<^xyinpri8ing four genera: — OpaZtrwi, ITajp/o- 

phtya, and Ne^htophrya, The Opahnidm are, without excq^Hon, 
endoparasitio in habit. 

Of these four genera the eharacteristics may be summed up as 
follows ; — Opalina and Anophphrifa are both free swimming, 
without uieaus of attachment, and differ chiefly in the form of their 
endoplast ; Haptophryn and IJophtophrya are both furnished with 
means of attachment, the difference in form of which furnishes the 
gonerio distinction, the former possessing a sucking disk, the latter 
a corneous keoHiko band or one or more hooks. Opuhna proper is 
further separated bj restricting its habitat to “ the mtostiual viscera 
of various tailed or tailless Amphibia.'’ 

A NoteuB^ species unknown, having been crushed m the live-box, 
there were €5xpelled from tho animars body, with its fluids, ciliated 
bodies exhibiting decided movements. Hcarcely more tangible in 
their colonrlcss transparency than sir-bubbles, these bodies, varjing 
in shape trom globose to ovate, were more or less uniformly clothed 
with long delicate cilia, whoso rhythmical undulations produced but 
slight onward motion. No endoplasm was visible, and no ojipor- 
tuiiity for the use of reagents was afforded, as in about ten minutes 
the bodies became quiescent, and then rapidly disintegrated, the 
cilia disappearing first. Pr. Jos. Ijeidy recommends as a successful 
medium of preservation for such forms a httle white of egg intro- 
duced into the water, which is not of itself sufficiently dense to 
support such delicate cell- walls. 

One of the forms was gourd-shaped, tho constriction being slightly 
above tho middle, the whole appearance strongly suggesting lateral fl»- 
sion. Another, perfectly globose individual ooiiiained a number of tho 
refractive germ-like boies characteristic of the Protozoa, which, on 
being liberated by the dissolution of the parent coll, dispersed 
through the water, probably to seek a new host and complete the 
cycle of development. On the globular form the cilia appear^ to 
be placed in bands or clusters, while those on the ovate fbnn were 
more evenly distributed. It is |) 08 sible that one may be merely an 
immature form of the other* 

Simultaneously with thee© parasites a sac of protoplasm, measur- 
ing only and containing ten minute scarlet to dark red 

bc^es, was expelled. It seemed to come from near the centre of 
th© forward part of the body, but was not connected with tbo “eyes,’^ 
as these remained intact. This sac remained motionless near tbo 
Rotifer for an hour, the scarlet bodies continuing in incessant motion 
during that time, but no change of any kind taking place. 1 have 
been unable to determine the nature of this sac or of the contained 
bodies, and should be glad of any information as to its probable 
eharaoter. 
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Miscdlan^m^ 


The parasitea measured about exolueive of the cilia, whoso 
length more than eqiialled the aiameter of the body, I believe 
them to have oome from some one of those cavities of the llotifer’s 
body wliich are filled with clear rather thin fluid, perhaps from the 
stomach, but think it unlikely tlicy can have come from the 
intc^stinal canal, because of their extreme fragility and of the very 
long investing cilia, making the total size too great for such oonflned 
quarters. 

The characteristics above noted bring this form within the genus 
Aiioplophnja^ if we except the inoonspicuousness of the endoplasm, 
supposing It present, but pre\ent its identification with any specific 
form therein included, tliat to which it most nearly a j»proach os being 
A. soanlvt^ described by Dr. Loidy, under the name of Leucojjhiyi 
sociulu^ as pnsout in the freshwater Polyzoon Urnatdia c/meUis, 
Prom A. socudis it differs, however, in point of si/c, being but one 
sixth that of the latter, in not having the cuticle striate, and in the 
superior length of its cilia. 

1 propose to name this new species AnopJophrya Notei, 
briefly stated the spocificj characteri'^tics of this form are as 
follows : — Body globose or ovate, variably clothed with cilia more 
than equalling its length ; endoplast undetected ; contractile vesicle 
small ; length EndoparasiUc in NoUus. — Amcr. Jourtu 

Sci. Wov. 1^85, p. b77. 


On the Stfllerida collected durhip the Ejcpediiion of the * Talmnan* 
By M. E. PifiURirE. 

The number of species of Btcllerida collected during the expedi- 
tion of the ‘ Talisman ’ amounts to fifty-four, represented by nearly 
two hundred specimens, some of which oome from a depth exceeding 
4000 metres. After the exploration of the gicat depths of tho 
Caribbean Hea and the Gulf of Mexico by Alexander Agassiz, and 
the \oyage of tho ‘ Challenger,’ it might be feared that a great num- 
berof the species dredged by the ‘ Talisman ^ would be already known. 
I5ven if tliis were tho case its expedition would not have been un- 
fruitful ; it would have contributed to strengthen the idea of a 
supposed uniformity in the deep-sea fauna, and would have enriched 
our muBCums with s])<3cimeuB which wo cannot hope to obtain by 
exchange. But we need not dread seeing the results of the voyage 
so ably organized by M. Alphonse Milne-Edwards reduced to these 
proportions. As yet we have found only three epecios of Stdlerida 
common to the West Indian seas (Donjpma aremtay E. P. ; Oonio^ 
pecten auhtiltfiy E. P. ; and Arehanter {(Jheiraater) mimhilUy E. P,). 
The spoeies identical with those of tho * Challenger ^ and of vaiioua 
English expeditions are the following ; — JBrmnya cormiatUy Zoro-^ 
aster fulgemy and Arcaater hi/rons. Of the species of Starfishes 
collected thirty-five arc new, and many are eminently instructive by 
the combinations of characters they present, 

A more complete examination of the forms of Brisin^m which 
wc have designated by the names of Brisinga elegana, A umteoreh* 
futfa, and B. rohustu has shown us in them in abundance tboee 
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tentacular tubes which are so constant in the Stellerida, but are 
deficient in the Brisingas and Freyellm ; this is another transition 
towards the AsteriadaB, and it becomes necessary to establish for 
the three species which present this character a genua which we will 
name Odinia. Kjcactly between Coronaster and Asterias tenuispina 
we have to intercalate a new form of Aateriaa which we shall call 
A, brmmjoides, and which is remarkable for having eight arms and 
for its crossed pediccllariae, grouped, like those of Coronaster^ at half 
the height of the spines. The Zoroaater has furnished, besides 
Z. fulgem, Wyv, Thoms., a now species, Z. longicaudu, E. P., found 
at from 3000 to 4255 metres, which attains a diameter of 0*40 
metro ( 10 inches), its disk being hardly 0*025 metro (1 inch), and the 
amlmlacral tubes of whitjh are quadriseriate only at the base of the 
arms. Near these Astcriadte wo have to place JStichaeter Uilumani^ 
E. P., which descends to a depth of 1442 metres ; it presents seven 
rows of dorsal jdutes, and two rows of ventrals armi^ with small 
spines. Zoroasist* and Stichaster form a family fSxiCttisTEHinJK, 
allied to the Asteriadao, and apparontlj* replacing that family at great 
depths . 

A new OrihrelUt (C. ahgssicola)^ having upon its odambtilacral 
plates an oblique comb of live or six spines, alone, in our dredgings, 
represents the Echinastoridie. On the other hand, the Ooniaste- 
ridie, Pterasteridie, Porcellanasterida), and Archusiorida) are nume- 
rous. The Liuckiadfe are entirely deft( lent beyond 20U metres, as 
well as the Pentucerotidm, Astorinidas, and Astropectinidie. The 
new species of Goniastiuidio belong to three genera BUphamater^ 
with the arms dilated or rounded at the apex ; Pentcujonaater, of a pen- 
tagonal form, but with the sides concave and with pointed apices ; and 
Dorigoiutf with elongated arms and with dorsal marginal plates 
meeting along the median line of the arms. Stephanaster Bounjeti^ 
»p. nov., hiis only six marginal plates on each side of the body ; 
those plates increase in size from the middle of the side to the penul- 
timate inclusive. Analogous forms are found only on the shores of 
Australia and Now 2!ealand {Pmtctgofiaatar pulchellua^ Gray ; P, 
Buhmi, Gray ; P, Gunnii^ E. P. ; and P, dilaiattia^ E. P.), All the 
PeniaganaaUrcs are uniformly granular, like P, granvlaria of the 
northern seas, and are distinguished by the number of their mar- 
ginal plates, which are 10 {P. Ooaaflini, sp. n.), 12 (P, ermaua)^ 
and 16-18 (P. Deplaaiy Vhicmti, grandia^ sp, n.), and by that of 
their adambulaoral spines, which are 8 (P, Deplaai\ 4 {P, Pincenti), 
6 (P. cmamia^ P. GaaaeHni)^ or more (P, ymndia) on each plate. 
The JOarigonm are represented by two species ; they become shore- 
iferms only in the seas of India and China. 

1^0 ForcellanaBteridas include no fewer than nine species distri*^ 
butod among the genera Chw/aafs/*, E. P. ; PorcallanaaUr^ W, T. ; 
Btgmoaatar^ Skden ; if^ph<)^faat€r^ Bladen ,* and Ps^udnaUty E. P. 

Cautaateraa ( O, paduncuha(ty E. P*> and C7. Sladeni^ E, P.) are 
characterised by the almost complete alienee of the dorsal skeleton, 
irhioh in represented only by five fillets descending from the dorsal 
ttud exactly interradial. Porceltmuaier (P. inertitia, B. P., 

P, gmnuloauay E. P.) has been well characterized by Percy 
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Bladen ; but in opposition to his definition of the genus Styriuaskr^ 
ono of our specios {S. Bjttnosus^ E. P.) presents a dorsal peduuole ; 
tho other (<V. Eilwarchi^ E. P.) has onl}^ a simple tubercle, but each 
of its arms bears seven spines upon its median dorsal line. The 
ITypluilasteres (//. Antonii^ E. P., and H, Parfaiti^ E. P.) have their 
adambulacral plates of normal form and not oblique relatively to 
the furrow which they border ; the former has seven cribriform 
organs, two of which are rudimentary, but there are for each arm 
nine dorsal marginal plates, of which the last four are soldered to 
their corresponding plates j tho second has nine cribriform organs. 
The PseudoiUeres exactly resemble PenUvgonasteres with slightly 
concave sides ; their cribriform organs are rudimentary and their 
apical plate is large and hoari-shaped. 

The nearest share-rolatives of tho Porcellanasteridm are tho Ctem-^ 
dmi of tho North Atlantic and the coasts of Patagonia, They live 
at the following depths : — PorceUanautteir iuermis at 3000, Styra^ 
efistei* Edminhi at 3(35/), Hyphahisler Antonii at 2995, H, Parfaiti 
at 4787, and PuuditAicr cordif^r at 4050 metres. 

Among tho Ptorasteridoa we have to place a perfectly new form 
which wo shall name Myxmitr sol. All tho Pterasteridee hitherto 
known have short arms and a more or less j>eritagoual form. Mya:» 
aster sol has a broad fiattened disk, round which radiate nine or ten 
slender, elongated, fiexible arms, which give the animal somewhat 
tho appearance of HolasUr endeea, Tho dorsal marsupial sao so 
characteristic of the Ptcrasteridm is, however, well developed aud 
closed as U8\ial by five valves. The two examples oolleotod by the 
* Talisman ' were dredged off the coast of tho Sahara, one at 1495, 
tho other at 1 650 metres. This form seems to us to indicate a much 
closer relationship than is usually admitted between iSolaster, Kors- 
ihrastei\ and the Pterasterid®, — O&mptes Ilendtis^ Nov. 2, 1886, p, 884. 

Jleproduction of Freskwater Planaria: by Transverse Division. 

With reference to a previous statement of his upon the above 
subject (see * Annals/ Dtcember 1885, p. 622), Dr, Otto j^achariiMi 
colls attention to the fact that Dr. J, von Kennel had already 
noticed the occurrence of the phenomenon in tho fh»shwater Planar 
nans of 'JVinidad (Arb. zool-zoot, Inst. Wurzb. Bd, vi. 1883). Dr. 
von Kennel says ; — AIL the freshwater Planarim that 1 found are 
remarkable for their very small size, but one of them, fVom a small 
pond on the east coast of the island, also by an interesting biplogical 
peculiarity — it multiplies normally by transverse division^ so far as 
1 know the first certain example among the Dendrocoelo Planarians. 
Bo far as could be ascertained from living animal, no sexacd 
oryam are present, or they are in a very primitive state of devdop^ 
ment. A short distance behind the mouth eye-spots make their 
appearance as new formations, probably in connexion with the 
development of a new brain ; also a new CBsophagus with a buc<»4 
orifice; a slight depression of the epidermis indicates the fatiam 
place of division, and 1 frequently saw the breaking into t\fro 
vtduals under the microscoije.” — Zooloymlier Anzeigsr^ Nov. ilS^ 
1885. no. 209. p. 666. 
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[Plate no 

The following notes refer to a number of earthworms which 
I have had the opportunity of dissecting during the past year. 
The sneciinens were in no case in any lit comEtion tor histo- 
logical examination, and the descriptions of the rough ana- 
tomy arc in many points incomplete. I have thought, how- 
ever, that the observations are worth publishing, because they 
relate in two cases to new species, one of which at any rale 
{Perichmta ceyhnica) possesses certain structural features 
hitherto unknown in the genus to which it belongs, 

Periclw^ta ceylonica^ n. sp. (PI. II. figs. l*-3.) 

Several species of his ^nus Perichmta have been described 
hy Schmarda * from the island of Oeylon : but in no case are 
tfiese descriptions, althoujgh accompanied by chromo-litho- 
graphs^ of much use, smee they refer only to external 
^aractere, and even tbesje nre recorded in a very meagre 
fSashion. It is therefore a matter of total impossibility to 

e Nstte wirbell. Pbiare^ Bd. 
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decide whether the present species is really new to science or 
is identical with one of the four species recorded hy Schniarda. 

I am not aware of any means of solving the difficulty, and 
therefore venture to describe the present species under a new 
name, indicating its habitat, since it clearly differs from anjr 
Perichwta whose anatomy is known and whose specific di- 
stinctness can on this account be determined with certainty. 

I have only had the opportunity of examining a single 

S ecimen of the earthworm, which I owe to the kindness of 
r. Ondaatje. 

The worm measures 9 inches in length by about 10 millim. 
in breadth ; it is of an intense black colour on the dorsal sur- 
face, of a dark grey on the ventral surface. In the region of 
the clitellum the colour of the ventral surface differs, and is 
black, like that of the dorsal surface. 

The clitel/um is so far different from that of other Penchoitce 
that it is not sharjily mai*ked off from the rest of the integu- 
ment either anteriorly or posteriorly ; this may be due to the 
inferior st ite of preservation of the specimen, but is probably 
not so; other species of the genus that 1 have recently 
examined, although softened and injured by preservation 
in weak alcohol, still retain the characteristic distinctness of 
the clitellum, winch in this genus is contimuKl right round 
the body without a break and is not saddle-shaped, as in 
Lumhricus and many other genera. TIic clitellum of Peri- 
chcHa ceylonica occupies segini'nts 14, le5, 16, and a part of 17. 

The seta*^ as in the majoiity of spech s, form a continuous 
row round the middle of each segment ; in the ventral median 
line^ however, a minute median area remains devoid of setae ; 
it did not appear to me that there was anything characteristic 
in the shape of the setse. 

llie apertures of the spernmtheca3 are conspicuous on the 
boundary-line between segments 8 and 9 ; they arc widely 
separated from each other. 

On the 18th segment are the male generative openings, 
which present an arrangement unlike that met with in any 
other species of the genus at present known. The row of 
setse, wliich in all the otlier segments of the. body is continuous 
or very nearly so round the middle of the segment^ stops short 
of the middle line in the 1 8tli segment, leaving a median apace 
of 3*6 millim. in extent entirely o^evoid of setie. On either side 
of this bare patch is a conspicuous orifice (fig, l,t), through 
which protrude one or two peculiarly modified setie generauy 
known as ‘‘peniar' setae. On the left side of the body m 
tlie specimen before me there are two such setae, on the right 
only one. The general shape of these set® can be understood 
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by an inspection of fig. 3 ; the distal and proximal ends are 
alightly curved and convergent, while the middle portion is 
straight; the distal extremity of the seta which protrudes 
through the orifice ends in a sharp point and is turnished 
with a scries of minutely sen-ated ridges which are at first 
regular, but as they approach the tip become broken up ; 
fig. 3 a, which is a highly magnified representation of this 
portion of the seta, shows its characteristic form and is better 
than any description. It is only the distal one fourth of the 
seta which is thus ornamented ; the ridges gradually disappear 
behind. 

In front of the aperture through which protrude these 
penial setm, and therefore close to the anterior limit of the 
segment, is another pair of apertures {fig. 1, a), approximately 
in the same straigiit line with the posterior orifices. Tho 
two apertures of each side of the body are situated upon a 
flattened area differing somewhat in its appearance from the 
rest of the integument. The internal structures corresponding 
to these apertures are peculiar : the anterior pair of orifices 
lead in each case into a long somewhat coileci tube, ending 
csecallyandof uniform diameter throughout (fig.2,o) ; with each 
of the posterior pair of apertures isconnected a large brown gland 
(tig. 2, i), divided by deep furrows into a multitude of minute 
lobules ; this prostate gland opens to the exterior by a long 
somewhat curved muscular duct ; on the left side of the body 
the gland extended through five segments^ commencing with 
and including the eighteenth; on the posterior siile of the duct 
of the prostate gland is a thin-walled sac (c) containing the 
penial setae already referred to. I am unable to state the rela- 
tions of the vasa deferentia to those tvv o glands, since they, as 
well as the testes, could not be recognized. 

With the exception of a single species described by myself* 
no Perichiibta is kuo\\n which possesses tliC8(3 peculiarly 
modified penial setie ; they are, however, chaiacteristic of 
other genera (e. g. AcanihodrilnSy EudriluSy Typhoem)^ and 
present more or less the same form in all, differing widely from 
the ordinary setas of the body. 

The complication of the prostate glands in PerieJmta cey- 
lontca is a new feature in the organization of tliis or any 
other genus. 

A multifid prostate gland, like tho posterior gland of P. 
ceylonica, is characteristic of the genus JPerioheeta and is found 
in all species of the genus witli but trifling modification in 
shape, depending upon the more or leas complete lobulation of 

* JP. urmataf Ana. k Mag. Nat. Hist. 1833, p. 216. 
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the gland. A sinmle tubular prostate is characteristic of the 
genera Eudrilus^ Pontodrtlm^ and Typheeus^ where it is either 
a straight uniform tube {Eitdrilus) or curved. AcanthodrUm 
for the most part agrees with the last-named genera in the 
form of the prostate glands, but differs in so far that there are 
two pairs instead of only one. In some genera {LumbriciiSj 
Microchwta) there are no prostate glands at all. Perichmkt 
ceyhnica therefore combines the characters of Perlcha^ia and 
AcanthodT\luR\ it agrees with the former genus in the distri- 
bution of its setce, while the generative organs approximate in 
many points to those of Acanthodrihis. 

In Amnthodrilus^ as already stated, there are two pairs of 
jjrosfate glands, to each of which corresponds a bundle of 
penial seta? ; the apertures of these glands are, in the majority 
of species, upon the Kith and 18th segment; there is usually 
a segment interpos(‘d between the two pairs of orifices. In 
one species, however, if I do not misinterpret M. Perrier’s 
statements, there is a slight difference. In this species (Acau-^ 
thodrihiH verticillatua) tlie two pairs of orifices are more 
closely approximated, being situated upon the 17th and 18th 
segments. Perichata ceyhnica forms a third term in the 
series ; there arc four ma](^ generative apertures, but these arc 
all upon the same segment (the 18th), one pair behind the 
other Finally we have, as in the vast majority of earth- 
worms, a single pair of male generative apertures with or 
without [)rostatc glands. It is interesting also to notice that 
the prostate glands of F, ctyhnica combine characters that 
are found in differeiit genera, but here united in the same 
species ; one pair of prostate glands are typically Perichee- 
toup ; ” tli(‘ anterior pair are like those of Pontodrilua and 
other genera, 

Theie is a single pair of copulatory pouches present which, 
as already observed, open to the exterior on the boundary -• 
line lictween the 8th and 9th segments : tlic copulatory 
pouches are large in proportion to the size of the animal ; 
each is furnished with a simple diverticulum, as in P.poaU 

• Perhapfe tin* genus Etuinlus le^^eInb]efl Terichceta ctylonicu iu these 
reepeote. M. PerriorV dBflrription of the male generative organs in that 
gonuB are unfortunately not verv comnlote, owing to tlio inferior state of 
}ucflervatio]i of the spefinionfi at his dispcwal. In the description of Iho 
genus Eudrikia (Noiiv. Arch, do Mus. t. riii. p. 74) he speaks of two 
difierout gland uJaj sliuclures uniting together with the vos deferens 
to open to the exterior,* the first of these is an elongated organ, which 
is compared to the pmstato of other oarthwonm \ the second is a Y- 
shaped tube which opens into tho dilated distal extremity of the yas 
deferens sep^tely from the former. These structvues are stated to occur 
in E. iMcam^ E peregnnm^ and E, dedpiena. 
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%^u (fig. T*). There appear to be no nephridia present, but 
the poor condition of the specimen does not permit me to 
speak with certainty. 

The dorsal vessel is united with the ventral by several 
transverse trunks in the anterior part of the body ; in segments 
11, 12, and 13 are three large pairs of transverse trunks 
arising from the supra-intestinm vessel and uniting this with 
the supra-nervian ; these corresnond to the coeursintestinaux ” 
of Perrier, who has describea similar transverse vessels in 
Urochceta ^ and in Pontodrilus f. 

Perichceia IIouUeHy E. P, 

Perichsbta Houlleti^ E. Perrier, Nouv. Arch. d. Mus. t, viii. p. 99. 

This species has been recorded by M. Perrier from Calcutta 
and from Cochin China. Among a large number of earth- 
worms from Manila which I owe to the kindness of my friend 
Mr. II. E. Harwell I observed a single specimen evidently 
referable to the same species. The peculiar form of the copu- 
latory pouches, unlike that occurring in any other Perhhaita, 
renders the identification of my specimen with the species 
desciibecl by M. Perrier a matter of certainty. 

PerichcHa posthuma» (PI. II. fig. 7.) 

Pm'ichiHa po^thtimUf Vaillant, Ann. Sci. Nat. 1806. 

Verhhctiu nffiuMf E. Perrier, Nouv. Arch. d. Mus. t. viii. p. 100. 

Meymeolex ajffinwj F. E. Boddard, Ann, & Mtig. Nat. Hist. 

Dr. Horst has called attention \ to the identity that really 
exists between Vaillant’s species Penchmta posthima and F* 
affinis of Perrier ; if his identification be correct, it is obvi- 
ously necessary to cancel the name F. affinis, 

A large number of examples of a small species of Perichmta 
from the neighbourhood of Manila evidently belong to this 
species; they present at any rate the following points of 
agreement with the description as given by Perrier : — The 
male generative apertures, situated on the 18th segment 
(the second behind the clitellum), are preceded and succeeded 
by a pair of genital papillse on the adjoining segments ; the 
copulatory pouches are situated in segments 6, 7, 8, 9 ; each 
consists of an oval sac with a small tubular diverticulum ; the 
two last pairs of copulatory pouches are situated in the seg- 
ment which contains the gizzard ; it is evident therefore that 
this segment, though not divided by a mesentery, is composed 
of two fused segments. Testes in segments U and 12; a 

* Arch, de 55ool. Exp. t. ili t t. ix, 

t * Notes from the Leyden Museum, * vol. v. 
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vast number of oesophageal glands in segments 6 and 7 evi- 
dently metamorphosed nephridia. 

The above facts are sufficient to show that I am right in 
identifying this species with Perichmta postMima or at least 
with l\ affims. The point that I wish to call attention to, 
however, is the variability in number and in position of the 
copulatory pouches, and this is a matter of some little import- 
ance from tlic point of view of the determination of species. 

In tlic majority of specimens there were four pairs of 
co]nilatory pouclies with the distribution already recorded. 
Another sp<'eimon fully mature had only three pairs, while in 
a second equally mature there were four pairs, but the left- 
hand pouch of the seventh segment was extremely small and 
rudimentary. A third example, with well-developed clitellurn 
and testes, had no trace whatever (visible to the naked eye) of 
copulatory pouches. These facts show that the co[)Ulatory 
pouches are not necessarily dewedoped pari passu with the 
testes and clitellurn ; the absence of these structures in Titanua 
is possibly therefore only apparent 

The most remarkable variation in the copulatory pouches 
that I have observed in this species is illustrated in fig, 7 ; in 
this example there were three copulatory pouches present, 
situated in a row on the right hand side oi tne nerve cord in 
tlie eighth segment. 

Moniligaster BarwelU^ n. sp. (PI. IL figs. 4-6.) 

I owe to the kindness of my friend Mr. H. E. Barwell, 
who is at present resident in Manila, a number of examples of 
a small earthworm from the neighbourhood of that town 
which appear to belong to Perrier’s genus Moniligaster, 
Moniligaster is at present only known by one species {M. 
Deshayesi^)^ a native of Ceylon, which is characterized by 
the apparent absence of a clitellurn and by the very remark- 
able aisposition of the oesophagus ; instead of being furnished 
with but a single gizzard, as in the majority of earthworms, 
or with two, as in Digaster^ the oesophagus of Mmiiligaster 
has five distinct gizzards, one situated in the sixth ring of the 
body and separated by an interval from four other separate 
gizzards, which are in close connexion with each other and 
pass immediately into the intestine, 

Moniligaster BarwelU is a small earthworm not more than 
inch in length, judging at least from some twenty examples 
which 1 have had the opportunity of examining ; the other 


Nouv. Arch. d. Mua. t. viii. p. 130. 
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species, according to Perrier, is 160 raillim. or 6 inches in 
lenffth. 

The body of the worm is somewhat flattened from above 
downwards, and is of a greenish colour and very translucent, 
BO much so that even in the alcohol-preserved specimens the 
nervous system, the ventral blood-vessel, and in places the 
segmental organs were quite visible from the outside. 

I was unable to discover any traces of a clitellum, and 
inasmuch as the generative organs appeared to be well deve- 
lo])ed, the absence of this structure can hardly be accounted 
for by presuming the specimens to be immature. It is at 
least a curious fact that not a single one of twenty specimens 
liad any trace of clitellum ; it would be obviously hasty to 
insist upon the absence of a clitellum so generally found in 
earthworms until there is some more definite proof; but, as 
already stated, Perrier was unable to find any clitellum in a 
single example of M, Deshayeai examined by him, and the 
coincidence is remarkable. 

The only apertures that I could detect upon the surface of 
tlic body besides the mouth and anus were two oval slit-like 
orifices with tumid yellowish lips, which are the male genera- 
tive orifices, and are situated between scgnuuits 9 and 10 between 
the ventral and dorsal pairs of sete. The set® are disposed 
precisely as in M, iJeshayesi^ viz. in four series of pairs ; the 
set® of each j)air are very closely approximated. In the 
disposition of the oesophagus this new species agrees in the 
mam with M, Deshayeai ; in one specimen at any rate there 
were four oval nacreous-looking dilatations of the oesophagus 
close to its junction with the intestine ; the anterior gizzard 
of M, Deshayeai of the sixth segment appears to be absent in 
this specimen. 

There are well-developed nephridia in all the segments of 
the body. 

Generative Organa , — The ovaries and their ducts I have 
been entirely unable to discover. 

The teatea are present to the number of a single pair of large 
oval compact glands, situated in the 9th segment. The 
relation of the vas deferens to the testes will be apparent from 
the accompanying figure (fig. 4) ; it is a thin, delicate, much 
coiled tube which expands when it reaches the testis and 
appears to become continuous with its covering. I did not 
succeed in detecting any funnel-like expansion separate from the 
testis. The vas deferens (v.rf.) passes down towards the ventral 
side of the segment, and its termination on the boundary line 
between the 9th ana 10th segments is furnished with a small 
oval gland {p) which corresponds to the prostate gland of other 
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OliffochaBta. A portion of the ras deferens highly tna^ified 
is i^own in fig. 6 ; it consists of a single layer of ciliated 
cuboid cells, each containing a large nucleus; in structure 
it is precisely sirailar to that of other earthworms. I have 
figured a portion to show that there has been no mistake 
on my part in the identification of the vas deferens, which 
differs in several points from the vas deferens of other 
earthworms. These differences consist mainly in the fact that 
it lies chiefly in the same segment as the testis, opening 
between this segment and the next, and that there is 
only a single vas deferens on either side of the body. 
The figui'e to which I have referred illustrates this point ; it 
represents the testicular segment seen from behind : T is the 
large oval testis, v,d, the coiled vas deferens, and p the pro- 
state, in common with which the vas deferens opens ; is the 
oesophagus seen in section ; 1) and y, the dorsal and venti‘al 
blood-vessels respectively ; the transverse trunk or heart 
which unites the two gives off a large vessel which presently 
divides into two branches, one passing up to the testis, the 
other supplying the prostate. 

Evidently therefore this earthworm, in the structure of the 
male generative organs, assimilates v(iry closely to the type 
of structure characteristic of, though not always found m, 
the Limicolous Oligocha3ta. Where there is but a single vas 
deferens on either side of the body, as in the Naidomorpha. 
Chietogastridas, Tubificidas, and ISnchytrjcidsB, its external 
aperture is situated in the segment following that which con- 
tains the testes, so that the vasa deferentia like the nephridia 
traverse two segments, the internal funnel being situated in 
one and the external orifice in the next. 

In the example of Moniligdster BarwelU described above 
the vas defenms is confined apparently to one segment ; but in 
other specimens the testes themselves lie in two segments 
(8 and 9), projecting through the mesentery, so that the in- 
ternal funnel of the vas deferens, which is represented by the 
outer tunic of the testis, in reality does traverse two segments. 
Furthermore there is an agreement with many of the Limi- 
colee in the forward position of the testes and male generative 
opening. In earthworms there are invariably two pairs of 
vasa deferentia, which {Urochmta) or may not (Acanth(h 
drilm) l>ecomc fused posteriorly into a single tube on either 
side, and they traverse several segmontfii (sometinies as many 
as six) on tlicir way to the exterior. There is evidently a 
great difference from the disposition of the male organs of 
Moniligaater Deshayesi, In moniUyaater JOeahay^fti the male 
generative organs have a disposition which is, so far as is 
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known at present, unique among the Oligochsata. There are 
two pairs of testes in the 8th and 10th segments respectively; 
each of these opens on to the exterior by a separate vas deferens 
furnished at its termination with a prostate gland ; the ante- 
rior^pair of apertures are placed in the 7th segment in front 
of the testes oclonging to them, the latter between the lOth 
and 11th segments behind their testes. This latter pair of 
apertures correspond exactly to those which I have found in 
ilf. Barwelli. The anterior pair of testes together with the 
accessory structures were entirely absent ; but in this segment 
were a pair of copulatory pouches (fig. 6) opening on to the 
exterior in front of the outermost pair of set®. The copula- 
tory pouches are remarkable from the fact that the pouch 
itself is a small spherical vesicle communicating with the ex- 
terior by a long, slender, variously coiled and contorted duct, 
which, together with the pouch, is closely applied to the 
mesentery dividing the segment nrora the one in front. The 
length of the duct is remarkable and recalls the copulatory 
pouch of certain Limicolous Oligochmta (c. g. Anachivt^. Etaent^ 
Vcjdovsky, loc. cit. pL vii, fig. 22). The presence of a pair 
of copulatory pouches^ instead of an anterior pair of testes 
and vasa deferentia, brings the structure of the genital appa- 
ratus in this species much nearer to the usual condition met 
with in earthworms. M. Perrier^s account of the male genital 
apparatus of M, Deshayesi, which is illustrated, is too circum- 
stantial to admit of any doubts of its accuracy, though there is 
evidently some resemblance between the vas deferens (‘^entor- 
tillde coinme soruit un Gordius of M. Deshayesi and the 
convoluted duct of the copulatory pouch in the present species. 

1 feel uncert/iin therefore whether there is a real difference 
between the two species in the structure of the male genital 
organs, or whether the anterior testes and their ducts may not, 
as M. Perrier suggests, be developed at different times ; at the 
same time it seems liai'diy likely that the vasa deferentia and 
prostates would disappear with the testes, and I am certain 
that a second pair of tnese structures did not exist in the speci- 
mens of M. j^rwelU which I have examined. Moreover, a 
comparison of M. Perrier’s figures of the posterior testes with 
their ducts and accessory structures ♦ with my own (fig. 4) 
will show that there is sufficient difierence to separate the two 
forms, at le^t specifically, without reference to the presence 
or absence in M, Barwelli of the anterior testes. 


Loc. cit, pi. iy. 70 and 81. 
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EXPLANATION OP Pl^TE Jl. 

Fig, 1. Perichata cegloniea, Olitellum and neighbouring segments : a 
and b, openings of glands lettered a and 0 in %. 2 . 

Fig, 2. Prostate glands of same : a, coiled tubular gland ; 6 , multilobato 
gland. 

Fig, fl. Oenital seta of same. 

Ftg. ii a. Distal extremity of genital seta. 

Fig, 4 . Diagrammatic transverse section of segment 9 of Moniligaster 
BarweUi, ce, alimentary canal ; D, dorsal blood-vessel j 3 /, ven- 
tral blood-vessel ; nerve-cord ; T, testis ; v.d., vas deferens : 
pj prost ate j v.#., lateral blood-vessel connecting dorsal and ventral 
blood-vessels; s, ventral pair of ; s', doiual pair of seta). 

F%g, 0. C,p,^ copulatory pouch of same ; w, nerve-cord ; «, venti'al pair of 
seta^ ; s', dorsal pair of Beta). 

Fig, 0. Portion ol van deferens of same in dg. 4), higlily magnilied. 

F%g. 7, Copulatory pouch of an example of PerichtBta pasthuma ; three 
pouches in one segment (no. H). 


XI. — Some new Infusoria from American Freith Waters . — 
No. 2. By Dr. Alfred C. IStoees. 

[Plate I.] 

lleteromila variabilisy sp. nov. (PI, 1. fig, 1.) 

Body Boft, flexible, and very changeable in ffhape, »ub- 
Bphericnl, ovate, elongate, bu bey lindrical, frequently with both 
extrcinitieH curved towards the ventral aspect, and often with 
tlie anterior border slightly and obliquely emarginate ; endo- 
plasm granular ; flagella very unequal in length, the trailing 
appendage twice as Jong us the contracted body, the vibratile 
one third or one tourth ot the length of the body ; contractile 
vesicle single, spherical, located near the centi’c of the ventral 
surface; nucleus single, subspherical, near the posterior ex- 
tremity. Length of body to inch. 

II ab. The apparently empty body ol a dead CanthocomptuB 
minutusy JULtlller. 

Fig. 1 shows some of the changes in form assuiliod by this 
remarkably metabolic creature, ot which the posterior extre- 
mity is especially soft and changeable in shape. The infu- 
sorian diners from all other members of its genus in the 

E roportionate length of the flagella, the vibratile appendage 
cing shorter than that of any previously recorded species. 
The animalcules were observed crowding the empty body of 
a dead CantkocamptuB, 

Paramonaa alata^ sp, nov. (PI. I. fig. 2. Diagram.) 

Body ovate, persistent in form, about twice as long as 
broad, widest and rounded posteriorly; traversed longitudinally 
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by four compressed, equidistant, somewhat obliquely directed 
keel-like elevations, thus exhibiting in horizontal optic section 
four diverging wing-like appendages or processes ; oral aper- 
ture conspicuous ; flagellum about twice as long as tlio body ; 
endoplasm transparent, colourless. Length of body x'lVir inch. 

Hob. Pond-water, with Oeratc^hyllum demeraum, L. 

In fig. 2 is delineated a diagrammatic horizontal optic 
section, showing the arrangement of the ala?. 

Clohtenema^, gen. nov. 

Animalcules naked, frcc-awimming, fusiform or elongate, 
persistent in shape ; flagella two, diverse in length, originating 
near together at tlic anterior border, the longer extended in 
advance, the sliorter usually held beneath the lower surface, 
both vibratile ; pharyngeal passage present, and apparently 
communicating with the contractile vesicle. 

Clostenema socialis^ sp. nov. (PI. I. fig. 3.) 

Body fusiform, three times as long as broad, the frontal 
border obliquely emarginate, the posterior extended in a short 
rounded prolongation ; long flagellum equalling or exceeding 
the body in length, the short one about one fourth or one fifth 
the length of uie infusorian ; pharyngeal passage extremely 
narrow ; contractile vesicle double, in the anterior body-half, 
near one lateral border : nucleus apparently subcentral ; endo- 
plasm colourless, slightly granular. Length of body inch. 
Anal aperture not observed. 

Uab. Standing water, with Lernna, Gregarious. 

Ecproduction take^ place by longitudinal fission, presu- 
mably after conjugation, which was observed. While swim- 
ming the animalcmes advance evenly and rather slowly without 
revolution on their axis, the long flagellum being held in 
advance, the distal extremity most actively vibrating. The 
favourite position seems to be a quiescent one in companies, 
with the frontal border in contact with a mass of ddbris, or an 
algal filament^ the flagella vibrating and extending quickly in 
various directions. ]!?o oral aperture could be positively dis- 
cerned, although what 1 have interpreted as a very narrow 
phaiyngeal passage was apparent. The granules within the 
endoplasm have a tendency to collect in tlie posterior prolon- 
gation, as if an anal aperture might be present thei'e, but none 
has yet been noticed* Tlie entrance of solid food-particles 
through the pharynx also escaped prolonged observation. 

Its systematic position is pi’obably among the Spheno- 

* a spiadlo ; a thread. 
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monadidfiBof Saville Kent, immediately preceding? Sphmomonas^ 
from which it is excluded by its smoothly rounded surface 
and the position of the short flagellum^ which, although vibra- 
tilc, is move or less trailing, and habitually held beneath the 
body. Several individual animalcules have been observed 
with a bultous enlargement to the distal extremity of the long 
flagellum. 


CrcLANUBA^, gen. nov. 

Animalcules free-swimming, persistent in shape, compressed, 
the posterior extremity evenly rounded, and never exliibiting 
a caudal prolongation j otherwise as in Phacits, 

This Infusorian, which is PhaGiia without the caudal pro- 
longation, bears the same relations! i ip to that genus as Euglena 
to Amhlyophis, 

Cyclanura orhimJixia^ ap. nbv, (PI. 1. fig. 4.) 

Body ovate or suborbicular, thick, compressed, scarcely 
longer than broad, having an excentric, longitudinal, keol- 
Hke elevation across the right-hand side ; frontal border con- 
sjncuously emarginato ; cuticular surface longitudinally striate ; 
colour grass-green ; endoplasm enclosing a spherical, poste- 
riorly located amylaceous corpuscle ; contractile vesicle ante- 
riorly ))laced, in close proximity with the red pigment spot. 
Length of body inch. 

Uab. Stagnant pond- water. 

This rather peculiar fonri would seem to be foreshadowed 
by Phacus acuminatuB, Stokes f, in which it is only necessary 
to suppress tlie short, straight, and shai’jdy-nointed caudal 
prolongation, to have essentially the infusorian here described. 
The latter is, however, nearly twice as largo as Pk. acimt- 
natnsj and its body is very much thicker and stouter. It is, 
indeed, more robust in every particular than any preriously 
recorded species of the genus. This peculiarity is conspicu- 
ously apparent. ’ 

Ohrysopyosis urceolata^ sp. nov. (PI. I. fig. 5.) 

Lorica urceolate, less than twice as long as broad, widest 
anteriorly, tapering posteriorly to an obtusely rounded point 
of attachment, the margins then convex; or with nearly 
straight lateral borders and an acute point of attachment j 
narrowed anteriorly and prolonged as a short, truncate, nock- 
likfe portion with slightly converging margins ; animalcule sub- 
spheroidal, occupying the centre ot the lorica, to which it is in 
♦ KvieXttf, round ; a, pmativo; 
t ‘ American Monthly Microscopical Journal/ Oct. 1886. 
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no way attached : flagella projecting considerably beyond the 
lorica mouth, widely diverging ; colour bands yellow, laterally 

i daced ; contractile vesicle single or double, minute, posteriorly 
ocated. Length of lorica inch- 
Hab. Freshwater, attached to filamentous Algm. Gre- 
garious, 

Chrysopyscia dispar ^ sp. nov. (PL I. fig. 6 and 6 a.) 

Lorica urccolatc, once and a half to twice as long as broad, 
widest anteriorly, tapering posteriorly to a subacute point of 
attachment, the lateral borders then nearly straight ; or the 
body of the lorica sub8pberic,al, tapering, ancf constricted poste- 
riorly ; both forms narrowed anteriorly to produce a straight, 
more or less conspicuous neck-like prolongation ; a curved 
partition extending transversely across the lorica near the 
centre, and dividing its cavity into two unequal parts ; animal- 
cule subspheroidal, not attached to the lorica, but sup|X)rted 
by the transverse paid:ition ; colour bands yellow, lateral. 
Length of lorica iihi) i^^h. 

Hah, Freshwater, on confervoid Algae, in company with 
the preceding. 

Urotricha platystomay sp. nov. (PL I. fig. 7.) 

Body oval or somewhat obovate, less than twice as long as 
broad, subcylindrical, entirely ciliato, the cilia vibrating irre- 
gularly and independently, shortest and least numerous on the 
posterior border ; cuticular surface conspicuously ornamented 
by minute hemispherical elevations arranged in longitudinal 
series ; oral aperture apical, the margins slightly protruding, 
giving it a pouting aspect ; posterior springing hair shorter 
than the body, obliquely directed, its distal extremity usually 
curved ; contractile vesicle single, spherical, near the lateral 
border of the posterior extremity ; anal aperture postero- 
torminal near the pulsating vacuole Length of body inch. 

Hcd?, Standing water, with Sphagnum ; movements rota- 
tory and leaping by means of the posterior seta. Reproduc- 
tion by transverse fission. 

The oral aperture is enormously expansile. An individual 
has been seen attempting to engtuf the empty lorica of Tracks 
domonas volvodnay Ehr., expanding the oral orifice to an 
extent nearly equalling the diameter of the spherical shell. 
The position of the atial aperture has not been previously ob- 
served in tlie species of this genus. ^ 

Tillina aampyktj sp. nov. (PL I. fig. 8.) 

Body elongate-ovate, entirely clliate, soft, flexible, about 
three times as long as Wad, widest and rounded posteriorly, 
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the anterior extremity recuxTed towards the ventral surface, 
the ovate oral aperture placed in the ventral concavity thus 
formed ; cuticular surface longitudinally striate j pliarynx short, 
recurved, the roof bearing a series of fine cilia, longest ante- 
riorly, and projecting beyond the oral aperture ; contractile 
vcsiclt* singde, sfiherical, posteriorly placed near the ventral 
surface ; nucleus single, subspherical, and subcentral. Length 
of body 'jJiy inch. 

Ilab, Standing water, with dead leaves. Movements 
rapid. 

The pharyngeal ciliatioa seems to be confined to the superior 
wall or roof. The cilia arc very fine, and usually vibrate 
synchronously, thus presenting so close a resemblance to an 
undulating membrane, that their character can be satisfiu:^ 
torily determined only when tlic infusorian is in a dying 
condition, 

Amphileptus momlatusy sp. nov. (PI. I. fig. 9.) 

Body elongate, subfusifonn, about fifteen times as long as 
broad, the dorsal surface flattened, the ventral convex, the 
anterior trunk-like portion forming one fourth of the entke 
length of the body ; the posterior atUmuate tail-like part 
about one sixth of that length, the trunk bearing a fringe of 
larger cilia on its lower surface, and an even inferior row of 
tricdiocysts; contractile vesicles small, numerous, in a single 
scries along the dorsal border, but not extending into the 
posterior attenuation ; nucleus moniliform, the nodules small, 
ovate ; pharnyx conical, finely plicate ; anal aperture at the 
base of the caudal prolongation. Length of body inch. 

Hob. Still water, with Cm*aioi>hyUum and Cltricularia. 

In general appearance this Infusorian closely resembles A, 
gigas^ 0. & L., differing chiefly in the shorter tnink, and espe- 
aally in the moniliform nucleus, the latter, in A, gigas^ being 
band-like. 

In connexion with A, gigas I have been able to verify the 
statement of Wrzesniowski, that reproduction takes place by 
oblique central fission. The first noticeable change in the 
appearance of the body is the development of an obliquely di- 
rected subcentral ridge apparently surrounding the animalcule. 
The division is rapid, the anterior portion of the posterior 
moietv being very obliquely truncate and finally developing 
into the trunk : the posterior surface of the anterior part being 
evenly rounded immediately after fission. The Oral aperture 
and conical pharynx are formed in the posteriorly separating 
moiety before the final division of the two individuals. Con-* 
jugation has been observed with a form which 1 have identified 
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doubtfully with A. mar^aritif&ry Ehr., union taking place 
between the parts anterior to the oral aperture, this orifice 
being occasionally included, 

Loxoylxyllum vorax^ sp. nov. (PL I. fig. 10.) 

Body elongate lanceolate, three times as long as broad, 
longitudinally striate, soft, flexible, and clastic, both extre- 
mities rounded and somewhat curved towards the ventral 
border, the posterior widest, the body tapering thence towards 
the frontal region ; oral aperture subterminal, enormously ex- 
pansile ; dorsal border convex, the ventral usually flattened ; 
nucleus single, ovate, subcentral ; contractile vesicle single, 
spherical, situated near the ventral border of tlie posterior 
extremity ; trichocysts numerous, conspicuous, arranged in a 

C arallel series perpendicular to the frontal, dorsal, and posterior 
orders; anal aperture not observed. Length of extended 
body inch. 

Hah, Standing water, with Sphagnum, 

In a single instance the transparent colourless body was 
wonderfully distorted by the internal pressure of two Rotifers 
which the Infusorian had cngulphcfi. The body was here 
scarcely longer than broad, ana the surface was most irregu- 
larly protruded. As digestion was accomplished the normal 
contour was resumed, and the animal’s sluggish movements 
became more active. When swimming the movements are 
often rotatory on the long axis. 

Golpidium putrinumy sp. nov. (PL 1. fig. 11.) 

Body ovate, less than twice as long as broad, longitudi- 
nally striate, the anterior extremity obtusely pointed, the 
ventral surface slightly flattened ; vioratile membrane small ; 
contractile vesicle single, spherical, laterally located near the 
posterior extremity ; nucleus subspherical, subcentrally placed : 
endoplasm granular, usually crowded with small sjmerical 
food-masses; anal aperture inferiorly postero-terininal. Length 
of body to inch. 

Hah, A putrid vegetable infusion in creek-water. 
Reproduction is by transverse fission, a second contractile 
vesicle generally appearing previous to the beginning of the 
process. 


Coljiidium striatum^ sp. nov. (PL 1. fig. 12.) 

Body subreniform, twice as long as broad, longitudinally 
striate, the anterior" extremity slightly curved towards the 
ventral aspect; vibratiie membrane conspicuous; contractile 
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vesicle single, spherical, postero-lateral, often leaving several 
small vacuoles after systole ; nucleus single, suwentral. 
Length of body inch, 

HaK An infusion of decaying aquatic vegetation. 

In form this resembles 0. cmuUua (Schrank), S. K,, being 
somewhat more curved anteriorly. It differs in having but 
one nucleus, and in the postero-lateral position of the pul- 
sating vacuole. Reproduction is by transverse fission. 

Diplomastax, gen. nov. 

Animalcules free-swimming^ holotrichous, elongate-ovate, 
subcylindrical, produced posteriorly in a more or less retrac- 
tile tail-like prolongation ; oral aperture ventral, enclosing 
two vibratile membranes ; contractile vesicle single ; tricho- 
cysts absent. 

The proper position of the genus is probably with the Ophryo- 
glenidae oi Kent, although tlie presence of two vibratile mem- 
branes will necessitate a slight change in the diagnosis of the 
family as now formulated. 

Diplomcietax frontata^ sp. nov. (PI. I. figs. 13 and 14.) 

Body elongate-obovate, subcylindrical, transparent, longi- 
tudinally striate, and finely reticulated, nve times as long as 
broad, the lower or ventral surface convex, the dorsal slightly 
concave, tapering posteriorly to a somewhat retractile tail-likc 
j)rolongation forming about one fifth of the entire body ; an- 
terior extremity narrowed, obtusely pointed} oral aperture 
narrow, ovate, obliquely placed on the ventral or convex 
surface at some distance from the anterior extremity, enclosing 
two small vibratile membranes; contractile vesicle single, 
spherical, near the centre of the dorsal or concave border f 
nucleus presumably represented by a large, ovate, suboentral, 
clear space. I^ength of bo<^ inch. 

Hah, Still water, with myriophyllum. 

The aspect of this interesting Infusorian floating on the 
concave or dorsal surface, with the obliquely placed oral 
aperture thus directed upwards, at once suggests the thought 
of a microscopic shark — the suggestion and the resemblance 
not being far-fetched. It is the appearance, however, that 
brings the shark to mind. 

Reproduction is accomplished by transverse fiisaion, pre- 
sumably after conjugation^ which I have observed, union being 
made at the anterior portions of the ventrdl surfaces. When 
fission is about to take place that part of the body in advance 
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of the oral aperture elongates, an opening, which finally be- 
comes the mouth of the anterior moiety, forming at or near 
the frontal border and developing from each side a very con* 
spicuouft vibratile membrane, tne one on the right-hand margin 
usually being the larger. The frontal cilia are then idao 
more conspicuous and apparently larger than in the mature 
individual. The dividing portion finally separates, having the 
posterior tail-like prolongation and a terminal oral aperture 
containing the two prominent membranes, leaving the posterior 
or original animalcule apparently unchanged. The separated 
moiety, which at first but remotely resembles the raatureanimab 
cule, remains sluggish for some time. The large, projecting, 
flap-like meraVranes on the frontal border seem to be an in- 
cumbrance, and, until the oral aperture assumes its proper 
position and the membranes become enclosed, the Infusorian 
seldom moves unless jostled by some more active inhabitant 
of the live-slide, when it quickly darts forward only to resume 
its quiet waiting. The existence of the two vibratile flaps 
might readily have been overlooked, or the two mistaken tor 
a single one, if reproductive fission had not been observed, 
since to separate them, even with a high-f>ower objective, is 
no easy matter. 


IIlSTtOBALANTiUM*, gen. nov. 

Animalcules free-swimming, heterotrichous, ovate, some- 
what depressed, persistent in shape, the ventral aspect flat- 
tened ; setose liaira abundantly developed on all parts of the 
surface j the oral fossa near the centre of the ventral aspect, 
on the left-hand aide of the median line, ovate, capacious, the 
cilia of the left-hand border long, fine, setose, the frontal wall 
bearing a ciliary tuft, and the right-hand margin supporting 
on undulating membrane, which forms posteriorly a freely 
motile infundibuliform sack continueni backward as a narrow 
membranous tubular passage, at the posterior extremity of 
which is the Ora! aperture, the oral fossa also enclosing ante- 
riorly a secondary vibratile tuft of long cilia; contractile 
vesicle multiple ; nucleus ovate, anteriorly situated. 

Inhabiting fresh waters. 

This Infusorian is excluded from the Bursariadee of Stein 
by the presence of the vibratile membrane, to say nothing of 
the remarkable infundibuliform sack with the tabular p^te- 
tior prolongation and the anterior ciliary tufts. The adoral 
cilia fringing the lef't-hand border of the oral fossa apparently 
do ndt surround the posterior margin of the peristomial depres- 

• a membrane; a litUe gaok. 

Ann* dh Afoy. N, Hist, Ser. 6 . Vol, xvii. 8 
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sioti, but are there met by the cilia of the right-hand margin, 
which do not conspicuously differ from those clothing the 
cuticular surface. From the remaining families of the order 
this Infusorian is excluded by the linear arrangement of cilia 
just referred to ; the formation of a new familjr group will there- 
fore be necessary for its reception, the position of the new 
group in a system of classification being immediately following 
Stein’s Bursariad® and preceding the Spirostomid® of Kent, 
HistiobalantiidsD necessarily being the family title. 

fliatwhalunlium agiU. sp. nov. 

(PI. 1. figs. 15 and 16.) 

Body ovate, one and a half times as long as broad, some- 
what aeprcBsed, the dorsal surface convex, the ventral slightly 
flattened, both extremities evenly rounded ; the left-nand 
body-margin evenly convex, tlie riglit-hand border gibbous ; 
cuticular cilia abundant, curved ; numerous long, fine, setose 
hairs projecting from all parts of the surface; oral fossa ovate, 
capacious, situated near the centre of tlie right-hand side of 
the ventral aspect, its posterior region supporting a conspicuous 
retractile and freely motile infundibuliform membranous sack, 
which is posteriorly prolonged as a narrow, flexible, mem- 
branous, and tubular {)assage leading to the oral aperture, and 
anteriorly continued as a broad undulating membrane attached 
to the right-hand border of the oral fossa, and as an incon- 
spicuous membranous velum adherent to the left-hand side of 
the same depression and enclosed within it ; adoral cilia on 
the left-hand margin of the oral depression long, fine, setose: 
a broad tuft of long setose cilia springing from the frontal 
border of the oral fossa and directed bameward, a second broad 
tuft of vibratile setose cilia anteriorly enclosed within the oral 
cavity, attached to the anterior superior wall, their posterior 
extremities free ; oral aperture near the posterior extremity of 
the body, followed by a short somewhat adenrved phajyngeal 
passage ; contractile vesicles small, multiple, scattered ; 
nucleus ovate, situated near the anterior border ; anal aper- 
ture not observed ; endoplasm granular, colourless, transparent 
Length of body inch. 

Halh Fresh water, with Ceraityj^hyllwtn. 

The enclosed adoral sack and its posterior tubular prolon- 
gation appear to be adherent to the walls of the oriu fossa 
only at the points where the tubular passage surrounds the 
oral aperture, and anteriorly by the membranons continuation 
of the infundibulum. The entire organ, composed of bag4ike 
velum and tubular adoral passage, is freely motile, l^iug 
vaiiously protruded and retracted and rolled from side to side^ 
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the thin anterior right-hand membrane being at times thrust 
into the oral fossa or arched above it like a protecting shield. 
The enclosed superior vibratilc tuft of cilia which, so far as I 
have observed, never protrudes beyond the margin of the oral 
fossa, is, when not in motion, usually pressed upward against 
the roof of the cavity, and when the Infusorian is viewed in a 
lateral position, or in vortical optic section, appears like the 
thickened edge of a vibratile membrane ; it is only when the 
animalcule is examined by focussing through the thickness of 
the body from the dorsal surface, or when the creature fortu- 
nately corncs to rest with the ventral aspect towards the ob- 
server, that the true character ot the organ can be ascertained. 
The cluster widens posteriorly by a separation of its constituent 
cilia, as also docs the lower auu more nearly external frontal 
tuft. The latter, however, seldom or never vibrates. Its 
function appears to be to assist in imprisoning the food by 
closing down over the cavity, or by entering the latter m 
company with the undulating membrane. 

The setose hairs extending beyond^ the cuticular cdia are 
about twice their length. They are evidently tactile in func- 
tion, being used to inform the Infusorian of the approach of 
food or of an enemy to be avoided. If the former, the ani- 
malcule immediattdy and most actively leaps upon it, seizing 
and forcing it into the endonlasm so quickly that, although 1 
have repeatedly witnessed tlie act, I am ignorant of the pre- 
cise method employed in the capture. If an ap[)roaching 
free-swimming animalcule ever so slightly^ touches a setose 
hair on any part of the surface, Histiobaluntiuni at once Icnps 
upon it, frenueutly making a half-revolution on tlie transverse 
axis, and seldom missing the object wished for. The undu- 
lating membrane closes over the oral depression, often forcing 
itselt within the cavity ] the Infusorian makes a strong con- 
tractile, somewhat convulsive effort, at once reminding the 
observer of the similar movement by Flosoularia ornata when 
food is passing onward towards the mastax, and the captive is 
dashed throu^i the oral aperture into the posterior part of the 
body, whence it is gradually transferred to ^ the anterior and 
dorsal regions for digestion* The whole act is performed with 
remarkable swiftness, the food being accompanied by an 
unusually large bubble of water, ^ as if the oral fossa had 
poured its entire liquid contents into the endoplasm. This 
nftbit probably accounts for the dcvelopinont of tlie mnltiplo 
contractile vesicles. The peculiar springing movemenla 
descried are, it is supposed, .caused by the sudden action of 
the setose hairs so abundant on the body. 

The entire oral apparatus is remarkably complex. I may 



108 


Dr, A. C* Stokes on some 


therefore have misintei-prcted some of the appearances. My 
drawings are, I fear, little more than diagranjs. 

Rhahdostyla pusilla^ sp. nov. (PI. I. fig. 17.) 

Body campanulate, tapering posteriorly, less than twice as 
long as broad; cuticular surface transversely striate; peri- 
stomial border rcvolutc, slightly exceeding the body-centre in 
width ; pedicle scarcely longer than the body ; contracted 
animalcule ovate. Length of body yxVs inch. 

Hab, Pond water, on Cerutophyllum. 

Thus far but three individuals of this readily recognizable 
form have been met witli, all of these being attached near 
together on a fragment of Ceraiophyllum, It is the smallest 
member of the genus yet ol)served, and could easily be iden- 
tified by its diminutive proportions alone. Each of tlie three 
specimens noted had the pedicle attached as shown in the 
figure, the extremity being adherent to the side of the plant 
opposite to that on which the Infusorian habitually expanded 
itself, the lower portion therefore curving arouna the basis 
of support and apparently acting as a spring whereby the con- 
tracted animalcule was suddenly and rapidly thrown to that 
side of the plant to which the pedicle was attached, the body 
of the animalcule then, as well as on its return to the former 
position^ describing a semicircular path through the water, 
lliat this is, 08 1 believe, characteristic of the species can be 
determined only by examining a larger number than baa yet 
been obtained. 

Vorticella LemncB^ sp. nov. (PJ. I. fig. 18.) 

Body conical-campanulate or subpyriform, not changeable 
in shape, hsss than twice as long as oroad, widest centrally, 
the posterior extremity tapering; cuticular surface ftnely 
striate transversely ; peristomial border revolute, not everted, 
slightly narrower tlian the body-^oentre ; pedicle from two to 
three times as long as the body ; pharyngeal passage long ; con- 
tractile vesicle close to the vestibulum. I.<ength of bSly 
inch. 

Hab, Pond water, on the rootlets of Lemna. Solitary. 

In form this resembles V. octava, Stokes but is readily 
recognized as different by its persistence of shape, by the 
proportionate length of the pedicle, and especially by the 
absence of the peculiar twisteu appearance of the sheath. 


/• ThiB journal, Jane 1885. 
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Vaginicola ampulla^ gp. nov. {PI. I. fig. 21.) 

Lorica retort-shaped, erect, about three times as long as 
broad, widest posteriorly, tapering thence to the rounded 
point of attachment, and anteriorly to the curved neck-like 
portion j aperture obliauely directea, the margins very slightly 
everted, the frontal boraer truncate ; enclosed animalcule, when 
fully extended, projecting for about one third of its length 
beyond the lorica. Length of lorica 

Itah. Fresh water ; attached to filamentous AIgse. 

The lorica is hyaline when young, becoming deep chestnut- 
brown witli age. Very frequently individual loricae were 
observed with varying proportions of the posterior region 
coloured and serniopaquo, while the frontal portion remained 
colourless and transparent, others with the entire sheath darkly 
tinged being almost as numerous. This leads me to suggest 
that Vaginicola veatita (the Planicola vestita of De Fromeutel), 
in which the colour is described as being restricted to the pos- 
terior part of the lorica, may have been diagnosed from an In- 
fusorian approacliing maturity, and consequently beginning to 
assume its mature coloration. This seems more plausible than 
Saviile Kent’s conjecture that the sheaths may have been re- 
paired, or that the animalcule had occupied an old and deserted 
lorica on which it had built a new frontal addition. 

Balanito^oon *, gen. nov. 

Animalcules free-swimming, ovate or subpyriform, persis- 
tent in form, not cuirassed, the anterior portion of the cuti- 
cular surface clothed with vibratile cilia, the posterior region 
naked; oral aperture apical, without larger adoral cilia; pha- 
rynx apparent ; a single postero-torminal seta present ; ani- 
malcules leaping as well as swimming. 

Inhabiting fresh water. 

The ciliation of the anterior one half or two thirds of the 
cuticular surface, the absence of a series of differentiated oral 
cilia, and the reduction in the number of the springing hairs 
to one, and the position of that one on the posterior extremity 
of the body, exclude this remarkable Infusorian from the 
Halteriidee or Clapar^de and Lachmanu. Its ordinal position, 
the writer supposes, is among the Peritricha. although there is 
at present no typo known iu that iafusorial order to which it 
bears a resemblance, the extensive ciliation of the anterior 
region and the absence of distinct oral cilia being character- 
istic of Balaniiozoon alone* Only a slight effort of the tmagi- 

shaped Uks mx acora \ fuoy. 
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nation is needed to further suggest that this form isconnectant 
or transitional between the Iimotricha and the Peritricha, the 
presence of cilia on the posterior \H)dy region being alone needed 
to relegate the creature to the former order, and the develop- 
ment of distinctly dltferentiated adoral cilia, in addition to the 
cuticular series now existing, being only necessary to admit 
it as an undoubted member of the Peritriclia. Its peculiar 
springing or leaping nioveincnts call to mind the similar 
saltatory efforts of Halter in. Occasional ly a depression is 
formed around the body at a short distance from the posterior 
extremity, when the little creature not remotely resembles an 
acorn in its cup, an appearance that suggested the generic 
name. 


Balanitozoon agile^ sp. nov. (PI. I. fig. 19.) 

Body conical or subf^yriform, less than twice as long as 
broad, widest and truncate posteriorly, thence tapering to the 
frontal border ; the anterior two thirds only of the cuticular 
surface clothed with long adcurved cilia ; posterior terminal 
seta Bubequal to the body in length, its distal extremity 
usually curved ; oral aperture apical ; anal opening not ob- 
served ; contractile vesicle single, spherical, situated near one 
side of the |x)Sterior border ; nucleus srnall^ subspherical, 
placed near the centre of one lateral margin ; endoplasm 
colourless, often granular posteriorly, and enclosing coloured 
food particles ; movements rotatory on the longitudinal axis, 
with frequent and violent lateral leiq>3. Lcngtii of bodyy^'tnr 
inch. 

Hah, Standing water, with Sphagnum, Reproduction by 
transverse fission. 

The cuticular cilia appear to be disposed in distinct parallel 
circles, not in the sjurals so common to the Peritricha. 
Neither is there any sign of the peritrichous arrangement of 
an anterior or adoral ciliary wreath whore one arm of the 
spiral descends into an oral fossa, since no fossa exists hei*o, 
the oral aperture being a minute orifice followed by a short 
but distinctly visible pharyngeal passage. The cilia are com- 
paratively long and are usually curvecl towards the frontal 
extremity. 

The movements, in addition to the sudden lateral leaps, 
which are presumably caused by the action of the postero*^ 
terminal seta, are rapid and erratic. Reproduction is by 
transverse fission, the springing seta being developed froih 
the posterior portion of the anterior moiety, and projecting 
obliquely from and beyond the deepening constriction for a 
long time before the final separation of the animalcule. 
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UroUptus Sphagni^ Bp. nov. (PI. I. fig. 20.) 

Body clavate or broadly obovate, depressed, three titties as 
long as broad, extensile posteriorly; widest and rounded ante- 
riorly, somewhat curved towards the left-hand side, thence 
tapering to an attenuate, usually pointed, caudal prolongation, 
which, when extended, equals or exceeds in length the 
greatest width of the body ; lip crescentic, prominent ; ante- 
rior border somewhat curved towards tlie dorsal aspect, thus 
forming a conspicuous transverse groove or depression on the 
frontal region of the dorsum ; peristomial field broad, extend- 
ing through the anterior one third of the ventral surface, its 
posterior termination curved toward the right-hand side, the 
left-hand margin bearing the adoral and a series of fine par- 
oral cilia, the right-hand border finely ciliat(*d and supporting 
an undulating membrane ; frontal styles four or five ; ventral 
setfio in two median lines extending into the caudal prolon- 
gation ; marginal setm projecting posteriorly, those on the 
left-hand side originating at tlie posterior extremity of the 
peristomial field in close proximity to the ventral seta^, and 
extending obliquely and longitudinally towards the posterior 
portion ot the left-hand border ; contractile vesicle single, sphe- 
rical, on the left-hand side of the peristome-termination, near the 
body-margin : nucleus double, elongate-ovate, with a laterally- 
attached nucleolus; dorsal hispid setee numerous, fine and 
short ; anal aperture on the left-hand border of the dorsal 
surface near the origin of the caudal prolongation. Length 
of body xio inch. 

HaJb. Standing water, with Sphagnum. 

The caudal prolongation is very frequently extended until 
it becomes almost filiform. It is then also often arcuately 
curved. In the numerous specimens examined I have been 
able to determine tlie existence of but one nuch*.olus. which is 
attached to the anterior nuclear nodule. Even tue use of 
reagents failed to disclose a second. 

EXPLANATION OF PLATE I. 

Up, 1. Ileteromit^ variahilis, X tJ75, 

Ftp, 2. Paramotias alata, liiagram. 

Fip, 8. C%(ftpntm€t socialii^ X 1 228, 

Fw, 4. O^ckmnra arUteidsiUy X 8.‘K). 

JFy. A Chryitopyris ureediutUy x LW). 

0 & 6 a. dispar, X 1850. 

Ftp, 7. r/rotmAa X 
I\p, 8. Tillim camHia, x 400. 

Fig, 9. AmphikptuH mmiktiuB, X 100. 

Fig, 10. Lexoph^lum vora^r, X 200. 
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JTr^. 11. CotMium putrinum, X 300. 

Fiff, 12. Cotpidium ntruitumf x 450. 

F\ff, 13. I>wlomaMia,v frontata. Ventral, X 

Im. 14. D^omagtaxfrmfaia, Reproductive fiseioii. 

Itff. 15. llvstiobuiantmm ayile» Dorsal, X 300. 

Fiff, 10, Jlistiobaiantium agile. J^ateral, X 450. 

Fig. 1 7. JthahiloBtylit ptisilkt, X 500. 

Fig. Vorticella Lcmnco, X 300. 

Fig. 10. Falamfozoim agile ^ X HIO. 

F)g. 30. Jlroleptua Sphagni., x 135. 

Fig. 21. Vaginicola ampulla ^ X 137. 

Ti’enton, New Jersey, TJ. S. America. 


XIL — Descriptions of Sponges from the Neighbourhood of Port 

Phillip Heads, ^mth Australia y continued. By II. J. 

CAhTEU, F.R.S, &c. 

[Continued from p. 63.] 

Fan). 2. Suberitida. 

Group 11. SUBERITINA (ncw group). 

(Proposed instead of the original groups 10, 11, and 12, 
viz. Cavernosa, Compacta, Laxa, and the subseauently added 
group, viz. Subconipacta, which the group Suoeritiua is in* 
tended to include as subdivisions.) 

Spirastkella, Sdt. (Spongf. KUste v, Algier, 1868, 

p. 17, taf. iii. fig. 8). 

Oeneral Observations. 

This genus is chiefly characterized its spiculation, con- 
sisting of a pin-like skeletal and spinispimlar flesh-sptcule, 
the latter, like most flesh^spiculea, congregated more or less 
thickly into a layer on the surface ; hence Schmidt placed it 
among his CorticatsB” (1)^ our Pachytragida. But inasmuch 
as there are two kinds, it not species, of this sponge which 
possess the same form of spiculation, it becomes necessary to 
seek in the size of their m)icule8| their structures, and their 
adult forms respectively for their differences. Thus while 
the spicules in the original species, viz. SpirastreUa cuHi^riwy 
Sdt., may be set down as longer and thinner, those of the 
other kind or variety, which we shall term SpirastreUa cunch 
tatrixy var. rohusta. are shorter and stouter (a fact of general 
occurrence too with adult spicules of all kinds even in the 
same specimen, as 1 have often stated). 
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It ia to those two kinds of Spirastrella that I have long 
since alludtid as coming both from the south coast of Australia 
and the Mauritius Annals,’ 1882, vol. ix. p. 361). 

Again, while the adult form of Spiraatrella cunctatrtjc is 
more or less massive, pyramidal, and sessile, and has a 
comparatively open fibro-reticulate structure in the interior 
and a pinkish or lilac, more or less brown colour externally 
in the dried state ; that of the variety is compressed, erect, 
flabellate, lobcd, and stipitate, with a comparatively compact 
structure in the interior of a chalky consistence and an 
'^orange-red colour” when fresh, but in its dried state light 
ochre-yellow throughout Lastly, the surface of Sptrae^ 
trella cunctatrix presents slight scar-like elevations in juxta- 
jK>sition, which, becoming more and more prominent towards 
the lower part, may pass from simple elevations into prolife- 
rous growtus or processes at the base, while the surface of the 
variety is uniformly smootli, especially towards the stem. 

Thus contrasted, so far as my observation extends, let us 
pass to a brief description of the typical species as well as the 
variety, both of whicn occur in Mr. Wilson’s collection. 

1 1. SpirastreUa cunctatrix, Sdt. 

MassiA^e, compressed, sessile, elongated, convex or arched 
longitudinally, wider below than above, where it terminates in 
a longitudinal narrow space, bounded throughout by a slight 
elevation of the sides, which thus converts it into a kind 
of trough or gutter. Consistence firm. Colour, when fresh, 
"tawny brown,” now lilac dark-grey or lilac dark-mouse-colour. 
Surface consisting of a smooth aennis covering the slight 
elevations of the subjacent structure, which are in juxtaposition, 
more or less uniform in size and shape, scar-like, subsiding 
to a common level upwards, increasing in prominence down- 
wai*ds« until at the base they pass into enlarged proliferous 
growths. Vents numerous, conhned to the longitudinal space 
or uough which forms the summit. Spicules of two forms, 
viz. : — 1, skeletal, pin-like, of which the prevailing shape of 
the head is subglobular, varying to simple acuate (as is usually 
the case with this spicule wherever it occurs), shaft fusiform, 
finely pointed, 200 by 2i-6000th8 in. ; 2, flesli-spicule a spini- 
spirular of four bends, varying under 12 by 3-6000ths in., 
including the spines, shaft without the spines about LBOOOth 
in. in diameter. fStrueture from without inwards consisting of 
a touph fibrous dermis, which covers a thick compact layer 
plentnully charged wifh the flesh-spicules of the species, 
passing gradually into a less compact interior mottled grey and 
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yellow, in accordance with the transparency of the spiculo* 
fibrous reticulated sk(3leton and the sarcode filling its inter- 
stices respectively. Size 3 in. high by 9x 3 horizontally. 

Depth 19 fatli. 

Obs, There is another specimen in the collection apparently 
of tbesame species, which is simply conical, with a very smooth 
surface throughout. It is 3| in. high by 2 x 3i in. in the 
base. 

As an instance of the occurrence amon^* the Suberitina of a 
form almost identical with that first described, altliough ajipa- 
rently a different but closely allied species, I might cite Sub* 
erttes capmsuy Carter, whicn is now, in its dried state, 14 i in. 
long and 5^ in. in diameter at the base. It is the specimen 
to which I have alluded in the ^Annals’ for 1882 (vol. ix. 
p. 350) as having been brought from Port Elizabeth (Cape 
Colony), and now in the British Museum, bearing my running 
no. 10,” and registered 71. 6. 6. 1.” Tlie pin-like spicule 
is stouter and shorU^r than that of Sjnrastrella cunciatrix^ and 
tlie spinispirula only half the size ; so that with the^identity 
in form it can hardly be considered more than a variety of the 
latter. 

The structural elevations of the surface in both ca-ses appear 
to me to occur so often in the Suberites under different forms 
as to be of characteristic value, while they are most typically 
developed in Ehaphyrus Oriffithsii^ Bk. [Cliona oelata)^ 
where they present themselves in defined polygonal spaces in 
juxta[K>8ition, with a papilliform area in the centre, wmich led 
Schmidt to call this sponge ^^PapilUna suherm^'* 


12. Spirastrella cunctatrix^ var. robmtaj Carter. 

Massive, stipitate, or much contracted at the base, .ootn- 
pressed, tiabellate, about i in. thick ; proliferously lobed, 
especially on one side ; lol^s more or less compreased, with 
round, more or less crenulated, border. Gonsisteuce firm, 
mealy when dry. Colour when fresh orange-red,” now 
light ochre-yellow. Surface smooth. Vents small, congre-^ 
gated about the margin of the lobes. Spicules of two forms, 
viz. : — 1, skeletal, pin-like, prevailing shape of head globular, 
but very voidable ; shaft fusiform, rather obtusely pointed, 
about 105 by 2i-6000ths in. more or less } 2, flesh-spicule a 
robust spinispirula, the tliickest and largest altogetlier that 
I have seen, consisting of 2^ beads varying under 11 by 8- 
fiOOOths in., inoluding the spines; shaft without spines, 2- 
(JOOOths in, thick ; the former chiefly confined to the interior 
and the latter to the surface, where it forms a thick layer. 
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as in the typical form* Structure from without inwards, 
consisting of this compact stratum of flesh-spicules, passing 
inwards into a less compact structure composed of sarcode 
and skeletal spicules, the latter forming a spiculo-fibrous 
skeletal reticulation of a grey colour, whose interstices are 
filled up by a yellowish sarcode, and the whole when dry of 
course not only still more compact, but mealy in appearance 
and fracture. Size variable, the largest of several specimens 
7 in. high by 8 x 6 horizontally. 

Depth 20 fath. 

Ohn, This presents the same characters in structure, colour, 
and epiculation as that on the little crab’s back now in the 
Liverpool Museum, which came from the Mauritius, and to 
which I have already alluded. 

In both these forms there is a great variety in the size 
of the spinispirular flesh-spicule as well as in the form of 
the head ana dimensions of the pin-like or skeletal spicule, 
of which only those of the largest have been given, since, 
us may be easily conceived, where the spicules must be 
small before they are great (like everything in nature), and 
are continuiilly and successively being formed, this must be 
the case. 

13. Spirasirdla cunctatrixy vtix, porcata (dry). 

Tills specimen apjiears to have been pyramidal in forjn 
when fresh, with a smooth surface, or only slightly charac- 
terized by the suberitic elevations to which I have alluded ; 
but now presents a number of thick rugee running from the 
base towards the apex, which appear to have arisen from a 
gluc-like nature of the cortical layer, that has thus been 
thrown into folds whilst drying ; but whether this consistence, 
of which the less compact structure of the interior more or less 
partakes, is natural or caused hy partial decomposition I am 
unable to state. Certainly specimens of a similar species and 
form have passed through my hands ; but then other similar 
species have, when half decomposed, presented a gluey flabby 
nature when wet, and a correspondingly compact glucjr cha- 
racter when dry, although still retaining part of their original 
structure in a glutinized condition, in every other respect 
this specimen resembles Spirastrella cunctatrixy and has 
been designated a variety of it under the name ^^mreata on 
account of the ploughed-field like form ot‘ the surface. 

This glue-like character of the sarcode often presents itself 
in dried specimens. Is it owing to partial decomposition or 
to a naturally more inspissated condition of the sarcode? 
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General Observations* 

Here it might be again stated that the spiuispirula or fleshy 
spicule in the Suberitina becomes gradually diminished in 
size from Spirastrella cunctatrix downwards, so as to at last 
disappear altogether and leave nothing but the skeletal or pin- 
like spicule, as shown in the List ” to which I have referred 
(‘Annals,’ 1882, vol. ix. p. 347 &c.). Hence there may lie 
Suberitina without the spinispirula or any other form that 
the flcsh-spicule in these sponges may assume, as the following 
will show : — 

14. Suberites Wihoni^ Carter (‘ Annals,’ 1885, 
vol. XV. p. 1 13). 

In this sponge, so remarkable for its carmine colour, there 
is no flesh-spicule, as may be seen by a reference to the 
description (/. c.). 

15. Suberites Wilsoni^ var. albidus (dry). 

This is preciwdy the same as the foregoing in res)>c<H of 
its pyramidal shape, spiculation. and aremferous composition, 
but the surface is more even, although still retaining traces 
linearly of the suberitic elevation or polygonal division to 
which I have alluded, and, where there has been a vent, 
more or less torn from contraction when drying. It only 
seems to differ from Suberites Wxlsoni in the absence of 
colour. The specimen is 6 in, high by 7 x 5 at the base. 
Neither original colour nor depth is given. 


16. Suberites globosa. 

Massive, globular iu one specimen, globular-elongate in 
the otherj for tliere are two sjiacimens, both stipitate, rising 
from a thick, round, short stem. Consistence firm. Colour in 
the former when fresh wax-yellow,” now whitish grey; in the 
latter orange-buff,” now much the same. Surface smooth as 
glass from the compactness of the dermis. Vents in plurality 
on the summit of the globular form, reduced to one very large 
one with everted edge in the centre of the elongated one. 
Spicules of one form only^ viz. pin-like, comparatively small, 
shaft fusiform, finely pointed, about 76 by |-6000th8 in. 
Structure from without inwards, consisting of an extremely 
thin skin in tlie globular form, but thick (l-24th in.), tough 
and fibrous in tlie elongated one ; internally the same in 
each, viz. very compact, mottled grey and yellow by the 
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presence of tlie sarcode in the midst of the spiculo-fibrous 
skeleton. Hize of globular form If in. in diameter ; that of 
the elongated one 8 in. high by 4^ x horusontally. 

Depth 19 atid 18 fath. respectively. 

Obs. Somewhat different as these two forms are they 
nevertheless appear to me to belong to the same species; 
hence they have been described together under the same 
designation. 


17 . Suherites flahellaiua* 

Massive, thick, flabellate, stipitate, lobate on the surface ; 
stem thick. Consistence soft, resilient. Colour when fresh 
dull orange-brown,” now dull ochre-yellow. Surface 
Ruiootli, presenting every degree of lobulation from simple 
elevatioti to proliferous processes. Vents rather large, sur- 
rounded by a thin projecting margin, scattered irrejjularly 
over the surface and on the prominent ends of tlie proliferous 
Ijrowtlis. Snicules of one form only, viz. pin-like, prevailing 
form of head subglobular, varying to simple acuatc ; shatt 
fusiform, fine-pointed, about 190 by S-OOOOths in. Structure 
internally from without inwards, consisting of a thin dermal 
covering, followed by spicuio-fibrous sk^eletal reticulation 
imbedded in sarcode, vvhicli becomes brown, stiff, and gluey 
when dry. Size in. high by SJ x 2^ in. horizontally. 
Depth 7 fath. 


18 . buher lies biceps. 

Massive, stipitate, terminating above irregularly in pointed 
lobes ; stem tliick. Consistence firm. Colour when fresh 
‘‘crimson,” now pinkish grey. Surface smooth, minutely 
reticulated. Vents scattered over the surface, chiefly towards 
the lower part. Spicule of one form only, viz. acerate, 
slightly fusiform, globularly inflated at each extremity (hence 
the designation), 185 by l^-GOOOth in. Structure from with-* 
out inwards, consisting of a thin reticulated dermis followed 
by a subcompact tissue imbedding the spicules of the sjieciea 
in a fibro^reticulated skeletal mass traversed by the excretory 
canals which end at the vents mentioned. Size 3 in* high by 
2^ hotizontally. 

Depth 19 fath* 

• Ohs. l!^his form of skeletal spicule is not uncommon in 
combination with flesh <-spicules (anchorates and trieurvates 
&c.) ; and with sparsely opined ends ocoara in Subsri^ea 
htm^ Carter, from South Australia (‘ Annals,’ 1880, vol. vi. 
p. 53, pL V. tig. 22). The pin4ike inflation at each end of 
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this spicule shows that the pin^lilce form alone cannot be 
considered nionactinellid ’’ (ono-rayed) any more than the 
simple acerate, which consists of two rays growing in oppo- 
site directions from the central cell. Diactinellid would 
etymologically suit this form best (two-rayed). 

19. Suherites imignis. 

Massive, sessile, depressed, elliptical, slightly convex, trun- 
cated below ; covered with warty tubercles at one end and 
with large thin-mouthed vents at the other, each in juxta- 
position, with a smooth space in the centre between them, 
altogether looking very !nuch like a large sea-slug. Con- 
sistence firm, tough. Colour when fresh dark slate-grey,^' 
now much the same, with a tinge of violet-red. Suiface 
smooth, dermis thin. Vents congregated chiefly over one 
end. {Spicules of one form only, viz. pin-like; head varying 
from subglobular to simple acuate, 100 by li-GOOOth in. 
more or less. Internal structure cavernous, tissue compact. 
Size 1^ in. high by 4 x 2^ horizontally. 

Depth 19 fath. 

Ohs. This is a very remarkable sponge on account of its 
structure, which consists chiefly of enormously dilated 
excretory canals, into which the water &c, entering through 
the pores and their subdermal cavities is received and dis- 
charged by the vents ; while the surface of the excretory 
canals as usual presents the characteristic subcircular ruga 3 
together with the apertures of small canals between them. 
Passing from the surface inwards th(‘. dermis may bo ob- 
served to bo composed of a finely reticulated structure, in 
eatdi interstice of which are several pores whose apertures 
lead into the subjacent subdermal cavities, which together 
form a layer that is continued otyer the warty tubercles as 
well as over every other part of the surface, forming in 
many parts the outer wall or roof of the great dilated excretory 
canals, which thus receive the contents of the saMermal 
cavities through holes corresponding to the pores externally, 
and finally eject them, or such parts as are not necessary for 
the nourishment of the sponge, through the large thin- 
mouthed vents at the other end of the specimen, thus affording 
another instance of a dh^ct communication between the pore 
and excretory canal systems. The “ cavernous '' structure 
seems to find an analogue in the similarly-dilated carraUstruo- 
ture [lacume) of Chondrosia rmiformiB^ Jifardo, and C. Uam^ 
sayi^ Von Lendenfeld (Proc. Linn. Soc. N. S. Wales, vol. x. 
pt. 1, p. 147, pi. iii ), of which there are two or more speci- 
mens in Mr. Wilsoivs collection from Western Port.” 



Sponges from South Australia. 


m 


20. Suberites parasitica. 

This consists of a thin layer of small pin-like spicules 
about 40 by l-6009th in., together with others of ? Tldichon^ 
dria panicea about twice the length, parasitically covering a 
fucus {Thamnoclomuni fiaholliformej Harvey, Freeinantle. 
See ^ Annals,^ 1878, vol. ii. p. 162 &c., rarasites on the 
Spongida ”). 


Group 16, P 0 L Y M A S T I K A (new group) . 

21. Polymastia hicohr. 

Massive, flattish, slightly convex, circular, sessile, bossed 
wiih slightly convex circular kaob«i of a dark grey-brown 
colour, set as it were in a yellowish flat mass ; bosses ” 
varying in diameter under | in. Consistence hard, firm. 
Colour when fresh dark grey-brown,” now, as just men^ 
tioned. Surface dermally smooth, especially over the dark 
projecting portions or bosses.” Vents lateral and towards 
the base. Spicules of one form onlv, but of two sizes, 
according to their position : — 1, skeletal, subpin-like, varying 
to simple aciiate, 150 by 2^-6000th9 in. ; 2, the same, but 
much smaller, viz. 10 to 20-G000ths long ; the former radia- 
ting in bundles from the interior to mingle their points with 
a layer of the latter, which are confined to the surface. Struc- 
ture consisting from without inwards of an areniferous derradl 
layer of a yellow colour, followed by a tough compact basal 
tissue composed of radiating bundles of the large spicule 
traversing a yellow sarcode and extending in a diminishing 
degree, core- like, through the centre of the bosses, where its 
presence at the summit can just be distinguished; bosses 
otherwise composed of the same radiating kind of spicular 
structure, but in a dark grey sarcode, which makes the differ- 
ence on the surface that led to the designation “ iicofor,” 
Excretory canal-systems traversing the whole in such a pecu- 
liar form that it will be desirable to describe this particularly 
in the Observations.” Size IJ in. high by 3 x 4i hori- 
zontally. 

Depth 7 fath. 

22. Polymastia bicohr^ var. glamsrata. 

The same, but with the bosses enlarged and elongated so 
as to obscure the yelloVr basal structure beneath, and thus 
only present a conglomeration of mamilliform processes. 
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23. Polymastia btcolor^ var. crassa. 

The same, with only three or four processes of much 
greater length, one of which is 2 in. long by \ in. in diameter 
at the base. 

Obs. Not being able at first to see any vents about the 
specimens, wliich, as before stated, present a more or loss 
areniferous dermal coat of a yellow colour over the basal 
structure, that is between the lx>8ses or mainilliform appen- 
dages, J slit oj>en the largest process of no. 23, and found 
that the excretory canal commenced in small branches towards 
the summit, in a spongy tissue which, formed of a labyrinthic 
hypertrophy of the pore and subderrnal cavity-structure, filled 
up the end and sides of the mainilliform extension ; and 
tracing these downwards by means of tlicir size and the 
Hubcdrcular folds which characterize an excretory canal, they 
were ohserved to unite into a single trunk, which, when 
pursued through the yellow tissue of the body, was found to 
end in a vent situated laterally towards the base of the speci- 
men ; thus affording still another instance of a direct com- 
munication between the pore and subderrnal cavity and the 
excretory canal-systems at the surface of a sponge. This was 
also found to be the case in the bosses of Polymastia bicolor 
and in the mamilliform processes of no. 22. 

There is a dry specimen of Polymastia hicolor among the 
late Dr. Bowerbank’s specimens fruia the south coast of 
Australia, now in the British Museum; but it must have 
been much larger when fresh, for it is now IJ in. high by 7^ 
X 5J horizontally. Indeed there are so many sfXJcunens of 
this species in Mr. Wilson’s collection that it, like many 
others, must be very abundant about Port Phillip Heads. 
Dr. v. Lcndenfcld states that his Aplysilla %>iolaoea covers 

many thousand square metres in Port Phillip ” (Proc, Linn. 
Soc. N. 8. Wales, vol. ix. p. 311). 

Here 1 would observe with reference to a former state- 
ment as to the ** vents ” of Dtomemdon Jeffreysii^ Bk.sa 
Oceanaptay Norman, not having been discovered (‘ At\nals,’ 
1882, vol. X. p, 119), that it is just possible that they 
may be found on a level with the surface of the sponge quite 
independently of the long tubular appendages, whicn, being 
in structure very much like the mamilliform processes of 
PolymasiiUy may in like manner be simply for in^mt 
purposes ; except by accident, when the emu of the tube may 
be converted into a vent. 
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24. Pbfymmtia mm 9 ali$. 

Massive, irregulaily hemispherical, truncated (Pent off by 
tl\e dredge) at the base; acatteied over with small wart-like 
corneal processes, like rnamillfe in inmmture, not being more 
than i in. long. (Consistence compact, firm. Colour when 
fresh purjJish brown,” now light yellow-grey throughout. 
Surface smooth. Vents in plurality, partly at the ends of the 
warty processes and partly on a level with the Surface. Spi- 
cules of two torms, viz : — 1, skeletal, aciiate, vciy long, IdO 
by ^ -0000th in.; 2, sub})in-hkc, .iO by ^^OOOOtli and under; 
the iormei in Imndles ladiating from the body, and the latter 
confined to the suifaco, where they form a layer intermingled 
with the points of the skeletal bundles. Structuio compact, 
travel seel by tlic canals of the excietory systems, which open 
at tlie vents rnent'oned. Size of spfeciraeu H in. high by 
8 X i horizontally. 

Depth 10 fath. 

TMa. 'riie mamdlifoim processes m this species differ m 
stiuctuie from those of the foregoing species and its varie- 
ties, inasmuch as the vents” are distinctly in some of 
the rnaiTullilotm processes, which then seem to be entirely 
devoted to them, while in others the same kind of shuctuie 
prevails as in Polymastia hicohr &c, 

(rionp 14. TrA(^hyina (new group). 

25. 7'mchya qlobom. 

Globular, stipitate ; stem thick, cylindrical. Consistence 
firm, unyielding, (colour when fresh bright ochre-yellow,*' 
now wliitish grey. Surface smooth, but uneven, from the 
dermal layer overlying slight elevations of the subjacent 
structure. Yents scattered round the summit coronally. Spi- 
cules of two forms, viz.: — 1, skeletal, acerate, exceedingly 
long, fusiform, gradually diminishing on each side to a very 
fine point, 10()0 by 9-6(XK)th8 in., or about in. long ; 2, fleah- 
spicule, bihamnte (fibula), C- and S-sliaped, very minute, viz. 
about 2*6000th8 in. long ; the former arranged in bundles 
radiating from a condensed centre to the circumference, the 
latter confined to the s&rcodc. Structure from without 
inwards consisting of a thick dermis, followed by a radiating 
arrangement of the skeletal spicules in bundles from the con- 
densed centre to the circumfei^ence, imbedded in sarcodo, 
which is abundantly traversed by excretory canals, especially 
towards the border, Hize of bead about 2^ in. in diameter; 
stem, which js truncated (? cut off by the dredge), ^ in, in 
diameter. 

Depth 19 fath. 
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OJ/y. There are four speciraeus of this s{X)nge, all more or 
less alike, but one ia double-headed. At fir^t they look ao 
much like specimens of Donatia that one is inclined to place 
them in the same group ; however, tlie stipitate form (there 
is no stem in Donatia) and the spiculatiou soon dispels this 
dcilusion. 


Group 15. Do N ATI N A. 

2fi. Tethea Clifton i, Bk, 

Tethea Cli/tonif Rk., IVoc. Zool. Soc. 1H73, p. 10, pi. iii, fiffs. 14 &c. 

Donatia, 6ray, 1867, p. 641. 

This seems to me to be only an enlarged form of our 
Donatia lyncurium^ and therefore ought to be considered a 
variety rather than a distinct species. The surface is more 
prominently tuberculatod and the root-like appendages larger 
and more prolonged than in the British species; but the 
colour is pink or orange when fresh and the spiculation and 
internal structure are nearly the same. There are several 
specimens in Mr. Wilson’s collections averaging 2 inches in 
diameter, which is twice the size of the British species (see my 
illustrated description of the latter, ‘Annals,’ 1869, vol, iv. 
p. 7, pi. ii. figs. 1-3). In distribution it seems to be “ world- 
wide. ’ 

Group 19. C ii 0 N 1> R 0 p 8 1 N A (new group, provisional). 

27. Chondropsis arenifera. 

More or less globular, sessile. Consistence firm, almost 
unyielding. Colour when fresh “ buflf or reddish grey,” 
now whitish grey externally. Surface irregular, but smooth. 
Vents riumeroiia, irregular in size, large, Mattered over the 
surface, especially round the summit. Spicules of two forms, 
accompanied by a great quantity of sand ; — 1, Skeletal, cylin- 
drical, with obtuse ends, 70 by ^-GOOOth in, ; 2, acuate, much 
smaller, viz. 50 by |-00()0th in. Sand diffused, not circum- 
scrik^d, that is notin the form of fibre. Structure from without 
inwards consisting of a thin reticulate dermis whose fibre i« 
charged with minute acuates mixed with grains of sand, pass- 
ing into a ’cartilaginous fibreless tissue partly charged with 
the spicules above mentioned in yellow sarcode, and partly 
with grains of sand throuffhout^ that is presenting no nuclear 
Condensation. When dry the sand appears in aggregations 
distinct from the yellow sarcode, then of a brown colour like 
glue, in which the spicules are chiefly imbecl4cd. Siae of 
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largest specimen (of which these are three) globuli^r, nearly 
3 in. in diameter. 

Depth 20 fath. 

Obs, This specimen is infested with a short oscillatorian 
parasite in great abundance, whose filaments vary in length 
under 25-0000th8 in. The species has been provisionally 
inserted here for the reasons mentioned in my observations 
on the group,” p. 45 antm). 

Group 25. Stellktti NA. 

28. Stelkita bacillifrra^ var. rohusta^ Cart(‘r Annals,’ 1883, 
* vol. xi. p, 3»5i). 

Massive, globular, sessile, or attached by one part of its 
circuinfercnee. Consistence hard. Colour when fresh dull 
maroon-red,” now sulplmr-yellow, internalhp Surface hard, 
minutely granulated. Vents scattered here and there over 
the body, chiefly towards the point of attachment. Spicules 
of four fonns, viz.: — 1, ‘Ghc body-spicule,” as usual, a large 
accrato, 245 by l^-GOOOth in.: 2, zone-spicule ” or tctrac- 
tinellid, arms simple, expandecl laterally and rather recurved, 
head ll-6000lhs lu. broad, shaft 120 by li-60(H)th in.; 

3, flesh-spicule, bacillar, 12 by l-600()th in., spined all over; 

4, fleijh-spicule, stellate, 2 GOOOths in. in diameter. No 

forks ” or anchors ” were seen, which may or may not 

be a constant feature. Flesh-spicules confined to the dermal 
layer, which is thin and receives the heads of the zonc- 
spiculcs, together with the outer ends of the body-spicules or 
large aoerates. Structure internally consisting of the body- 
spicule chiefly, imbedded in sulphur-yellow sarcode, which 
still retains its brilliancy, traversed largely by the canals of 
the excretory systems, especially alx)ut the centre. Size of 
specimen IJ in. in diameter. 

Depth 19 fath. 

Obs. If not the same this seems to differ so slightly from 
Stelletta hacxlUfera^ var. rohmia^ Carter (I, c.), as not to re- 
quire a distinct appellation ; but as the latter was described 
in the dried state, m which the colour of the interior when 
ftesh could not be determined, I hav% tliought it desirable to 
dfescribe Mr. Wilson’s specimen als(x as tlod yellow colour of the 
interior is so bright ana striking- Of course, to become better 
acquainted with the snecioB it will be advisable to read what 
1 have published on tne subject where the original has been 
described. 

29. cpruginosa. 

Globular, sessile, that is adhering by one part of the cir- 
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cutnference only to the object on which it may be fixed. 
Consistence hard. ( /oloiir verdigris-green or bine tlnoughout. 
Surface smooth. Vents irregularly scattered over the surface. 
Spicules of five forms, tog(‘ther with a large pigmental cell, 
VIZ. : — 1, body-spicule, as usual, a long acerate, 28S by 2^* 
COOOths in. ; 2, zone-spiculcs or tctractinollids, arms simple, 
remarkably long, at first projected for a little disttmee ante- 
riorly and laterally, and then horizontally for the rest of the 
course, head lOO^fiOOOths in. in diameter, shaft 844 by 
8-6O0()ths in. ; 8 and 4, anchors and fork^, each with short 
thick anna and, as usual, long shafts, the lormer plenti- 
ful, the hitter small and scanty ; 5, fiesh-spicules, stellatcs of 
two sizes, the largest a])OUt (>- and the smallest 2-()000ths 
in. in diametei, rays spinod vciticillntely. Pigmental cell 
globular or slightly elliptical, distinctly nucleated and granu- 
lifeiona, granules browm ; cell 4-GOOOtlis in. in diameter, 
granules strongly marked, 1 GOOOtli in. Struct me compact, 
consisting from without inwards of a fibrous dermis in which 
are imbedded the pigmental cells (which, from their compara- 
tively large size, aie striking objects), together with the smaller 
stellates, the outer points of the body-spicules, and the heads 
of the zoiie-sj)iculevS all mixed together. Hize vaiiable, under 
an inch in diameter. 

Depth about 0 futh. 

Ohs, There arc upwards of a dozen speiMmensof this sponge 
under the size aliove mentioned down to that of a j)ea, and all 
attached to different objects, sometimes one or tw^o together or 
following each other, especially on the stalks of Chalina 
•pofyehoioma. Like the foregoing, they do not part with their 
colour on being kept in spirit. Direct communication between 
the pore-stincture and the cavities of the excretory canals is 
presented at their circumference. 

80, Stellelta mamilliformu, 

Globoconical, mamilliform, sessile. Consistence tough, 
dense. Colour whitish, colourless. Surface rough, being 
more or less covered with grains of sand agglutinated to the 
dermis. Vent single, terminal^ large. Spicules of five forms, 
together with a pigmeftt-cell, viz. : — 1, body-spicule, as usual, 
a long large acerate, 345-6000ths in. in length; 2, zone- 
spicule or tetractincllid, arms at firs^ simple, Uicn bifurcate, 
the simple or proximal part projected anteriorly and laterally, 
and the forked part horizontally, head 84-6000th8 in. in 
diameter, shaft 344-6000th8 in. long; 3 and 4, anchors and 
forks present as usual, with long slender shafts and more 
slender arras than tliose of the foregoing species ; 6, fiesh- 
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spicules, stellates of two sizes as usual, viz. 6- and 4-6000ths 
in. in diameter respectively. Pi]fj;mental cells globular or 
slightly elliptical, distinctly nucleated and graimliferous, 
granules brown, sometimes colourless ; cell 4*GOOOtli8 in. in 
aiameter, granule l-6000tli in. Structure compact, consisting 
from without inwards of a thin fibrous dermis charged with 
grains of sand, pigmental cells, and stellates, in which are 
imbedded the dist^ cuds of body-spiculea together with the 
tetractinellid heads of the zone-spicules. Size about i in. in 
diameter. 

Depth not mentioned, being one of a great number of 
small specimens tied up in a cloth. 

0l>8. There are two of these which have grown together, 
indicative of their having belonged to a group, thus growing 
like the yellow variety of Tethi/a (Stel/Hta) dartjjloicka^ 
Carter, in the sandy estuary of Maliim at Bombay Annals, * 
1860^ vol. iii. p. 15, and 1872, vol. ix. p. 82). 

JJ I . Stelhtta geodides. 

Subglobosc, sessile. Consistence hard. Colour when 
fresh ‘‘dark slate,*’ the same now. Surface nuimtcly granu- 
lated over low imilbcrry-likc elevations. Vents small, nume- 
rous, in the grooves bclween the elevations, tipicules of four 
forms, together with a pigment-cell, viz. : — 1, body-spicule, 
as usual a long large acerate, about 000 by 6-60(X)ths in. ; 

2, zone-spicule or tetractinellid, in Which the arms are simple, 
very short and thick comparatively, rather recurved and pro- 
jected forwards ‘and laterally, head 20-6000th8 in. in dia- 
lueter, shaft 375 by O-fiOOOths in. No anchors or forks seen, 

3, flesh-spicules, solid, elliptical, microspined all over, 2 ' 
by |-0000th in. j 4, flesh-apicule, stellates varying under 
S-OOOUlhs in. in diameter. Pigmental cell largo, globo- 
elliptical, 10 by 8-6000th8 in. in diameter, dmiinctly nudeated 
and graimliferous, granules large and brown-coloured. 
Structure from without inwards consisting of a dark cortex 
about ^ in. in thickness, of which the outer half is composed 
of a layer of the flesh -sjpicules, nos. 3 and 4, imbedding the 
distal ends of body-spicufea and the heads of the zone-spicules j 
and the inner half is composed of the suhdermal cavities cir- 
cumscribed by tissue charged with the pigmental cell, followed 
by the body-substance, which chiefly consists of the body- 
spicul^ and the sarcoae scantily charged with stellates and 
plentifully ^aversed by the canals of the excretory system 
whicli end in the vents melatioued. Size 2i in. in diameter*- 

Depth 13 fath. 

Oh. The cortical layer, which in its outer half is chiefly 
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composed of the spiniferous, ellipticaL solid bodies, rives this 
sponge very much the character of a Ueodia ; hence me desig- 
nation. But the alliance is between these fl isli-spiciiles and the 
bacilliform bodies of Stelletta hacillifera^ var. rohustay rather 
than with tlie siliceous balls of GeocUa^ as may be seen by 
their structure and development, together with a reference to 
the illustiations of th(‘ varieties in form assumed by the 
bacillar flesh-spieules given in connexion with my descrip* 
tion of S. bactlUfera ^ var. rohmia Annals/ 1883, voh xi. 
p. 3r>l, pi. xiv. %. *dy<j). 

Group 20. Sti:lletti NOP8INA (new gix>up). 

32. Stcllettinopsis simplex^ Carter Annals/ 1879, vol. iii. 
p. 349, pL xxvin. tigs. 10-18). 

33. SteUettinopsis tuberdulaia. 

Massive, sessile, nodularly tuberculated ; tubercles agglo- 
merated into groups. Consistence hard. Colour when fresh 
dull purple-brown,” now dark brown, Surface rough, «. e, 
minutely and uniformly granulated. Vents small, nuinerouH, 
and in the sulci between the agglomerated tubercles. Spicules 
of two forms, viz. : — 1, skeletal, a large, smooth, acerate, 180 
by 3-6000ths in. : 2, flesli-spicule, a minute stellate about 2- 
GOOOths in. in diameter. Htructurc from without inwards 
consisting of a thick dark dcnnal layer charged with sand and 
Btellales, traversed by the distal ends of tlic body-spicules 
which are situated near the surface, followed by a compact 
^ body-substance composed of the large acerate spicule imbeaded 
in saicode of a lighter colour than the dermis charged with 
the minute stellate. Size 4^ in. high by 4x3 horizontally. 
Depth 3 fath. 


34. SteUettinopsis coriaoea* 

A large, irregularly shaped (i e, amorphous) fragment. 
Massive, enclosing bivalve shells an inch in diameter iu its 
tissue ; partly covered by a remarkably thick smooth skin. 
Consistence firm. Colour when fresh dull purple,” now- 
dark pinkish slate, turning to madder-red under the action of 
liq. potassm or nitric acid. Surface characteristically smooth. 
Vents in small groups here and there. Spicules of four forma, 
viz. : — 1 and 2, skeletal, large acerafcs and acuates about the 
same dimensions, viz. 824 by 4^-6000ths in. ; 3, small aceratea, 
al)out 25-6000ths in. ; 4, flesh-spicule, the usual small stellate, 
about 2-COOOths in. in diameter. The skeletal spicules jire 
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chiefly confined to the body and the small spicules to the 
surface. Structure from without inwards consisting of a 
thick, fibrous, tough, and smooth dermal layer, how of a dark 
pinkish slate- colour, as above stated, charged witli the small 
or flesh -spicules, and contrasting strongly m colour with the 
body-substance, which is much lighter and composed of the 
body-spicules chiefly. Fragment about 3 in, in diameter. 

Deptli 20 fatli. 


G roup 28. T E T H y I N A. 

^35. Ttthya cranium y var. australienffis. 

Massive, elliptical, convex, truncate, sessile (Veut off at 
the base by the dredge). Consistence tough, firm. Colour 
when fresh yellow,” now much the same, but faded. 
Surface finely liispid. Vents small and numerous, here and 
there among tljc pores of the leticulated dermis. Spicules 
of four forms, viz. : — 1, skeletal, the body-spicule, an ex- 
tremely long acerate, fusiform, with elongated and finely 
pointed extremities, 13/)0 by 9-6000ths in., i\ e, about ^ in. by 
about l-600th ; 2, zone-spicule or tctractinclhd, arms simple, 
extended fork-like, about 32-600()ths in. long, shaft a little 
less than that of the body-spicule ; 3, a lino, niiiuite, fusiform 
aceratc, microspined througliout, al>out 50-6000ths in. long ; 

bihamatc or fibula, C- or S-shaped, about 4-6000ths in. 
long. Structure from without inwards coiisibling of a thin 
fibro-reticulate dermis, charged with the bihamate flesh- 
spicule, in the interstices of which reticulation the pores are 
situated, and through which the distal ends of the body-spicules 
and the trifid ones of the tetractinellids project, which gives 
the surface its fine, delicate, hispid character, followea in- 
wardly by a compact structure, composed of bundles of the 
skeletal acevates radiating from the centre towards the circum- 
ference, held together by the sarcode, charged with the micro-* 
spined acerates and the bihamate flesh -spicules, and traversed 
by the canals of the excretory systems. Size 4^ in. high in 
the centre by 2^ x horizontally. 

Depth 20 fatL 

Obs. The presence of the fine microspined acerate in great 
abundance throughout the body-substance is the chief distin- 
guishing character of this variety. I saw no anchors (smaller 
tetractinellids with recurved arm^ : but as their heads when 
exposed are generally broken off {for they catch in every- 
thing that they touch), it does not follow that they do not 
form part of the spiculation, particularly as they are present 
in most of the other species that have l^en described. 
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his vanabuta ; but this I doubt. 
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XI V * — On the Oeodephagous Ooleopiera colUcied by Mr. George 
Lewis in Ceylon, By H. W. Batks, F.tl.S. 

[Cootinued from p. 81 . J 


Subfamily Pterosticuinx, 

# 

Mario Walken, 

Mono ira/Atf/t, PuUt)>^, Ann. Mua Civ. di Storia Nat. di Genova, iv, 
p. 21(5. 

Kandy. 

Mario trogositoui^^ Walker (Ann. & Mag. Nat. Hist. 1858, 
ii.), according to the type is very nimilar to M. Walker i in 
general form, but differs in the front edge of the thorax being 
triangularly excised iu the middh‘, as in M, orimtalis^ from 
which it diffeis in the frontal fovea not being dilated behind. 

Mvi io cordicoUis. 

Mono conheoUtHy (Uifiudoir, Bull. Mosc. 18^), E8 h. Monogr. e. 1. Morio- 
nides, p. 27, 

Kandy and Balangoda. 

1) icero ni era e or ten tal ie, 

Dtearoinn'us orientaUsy Moi«chnl«k v, Etud. Ent. 1850, p. 85 {^Stomontkxm 
ovleniMis) ; Cliaudt)ir, Efta. Monogr. s. 1. Drimo»tomidos et loa Cra- 
luct^ridoa, p. 15. 

Dikoyu, common in refuse. 

AbaCLtu8 airotUH, 

AlmcetuB afratus, l)ej. 8p. U^n. iii. p, 104 ; Chuudoir, Easai Monogr. 
B. 1. (J«n. AhacrftiSy p. 8 (Bull. Moac. IS7 coBtatm, 
Nietner, Ann. & Mag. Nat. Hiat. 1858, ii. p. 17ti. 

Colombo. 

% 

A bacefue quadrigattatus, 

AlHneetuB madriyuttatmy Ohaudolr, Eaeai Monogr. s. 1. Gun. Abaeetuf, 
p. 83 P 

Kandy, sandy river beds. 

Chauaoir^e specimens wer(5 from Burma. The Ceylonese 
insect does not in all points correspond with his description ; 
but it docs 80 Hufficiently to show tuat, if it be not the same 
species, it is only a slight moditication. 
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Ahacekia lioderes. 

Gracilis, facies Anchomeni^ nigro-piceus, supra (enesoeus ; antennis 
articulo prime sanguinco, palpia tarsisque lulvo-tt‘8tacei», fomo- 
ribus tibiisquo obscure rufo-tcstaoeis ; sulcis froritulibus brevibus 
versus oculum curvatis ibique profundioribus ; tboraco angusio, 
posticG gradatim siuuGto-angustaio, ungulis posticis oxstantibus, 
bosi Imvi ; elytris profundo usque ad apicoin stiiatis, striis Iccvis- 
simis. ^ 

Long. 5J millim. 

Colombo. 

Peculiar in this genus for its An chomen us Aika form, the 
thorax especially being more narrowly cordate than in other 
firpecies, having its greatest width at the anterior third, and 
thence gradually and considerably naiTowing to the base, 
before which the sides arc bidelly and strongly Himiabu], 
causing the hind angles to project, though the base runs 
obliquely up on each side towards the angle. Tlie base of 
the thorax has no trace of punctuation, the dorsal line does 
not (leej)en near the base, and the space between the straight 
and deep basal sulci and the margin is narrow and triangular. 
The arcuated anterior transverse sulcus is rather strongly 
marked ; tlm lateral margins are explauate-rcflexed. The 
elytral striss have no trace of punctures. 

Ahacetus carinxfrons, 

Supra totus Imto senous, subtus coBtaneo-niger, sulcis frontalibua roctis 
usque ad oculorum margincs postioos extensiset oxtus carina recta 
marginatis ; thorace late quadrato-cordato, basi sat constricto, 
angulis posticis rectis, inter sulculos basales grosso punctato ; 
el} tris striatis, intorstitiis plania ; aufceunis pedibusque picois vel 
rufescentibus, illis articulis 1-2 rufis. 

Long, oj millim, 

Colombo, in marshes. 

Belong to Chaudoir’s section iv, 1. b, with the difference 
that the basal joint of the posterior tarsi is faintly sulcate on 
the outer side. The third antennal joint is certainly glabrous 
and not pilose, except the usual two or three bristles at the end.^ 

Abacetua antiquns, 

Ahaeetui antiquuSf Dejean, Sp. Gdn. iii. p. 246 (Fermia)', Obaudotr, 
ICssai Monogr. Abaeetus^ p. 37. 

Distri^ tubmetalHous, NfetneGr, Ann, & Mag. Nat. Hist. 1858, ii. 

Ar^fidor relinquetiftf Walker, Ann. Sc Mag. Nat. Hist. 1858, ii. p. 204. 
Colombo. 
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Ahacetus anomalus, 

Ahacetm anomaluSf Ohaudoir, Eaaai Monogfr. Abacetm^ p. 13. 
Colombo. 

Ahacetm Nietneri 

Ahaf^tm ]Vtet7in'i, Chaudoir, Essai Monogfr. Abncefm, p. 88. 

Vkfrigm <rnem, Nictner, Ann. & Mag. Nat. Hist. 1858, ii. p. 177 
(iioin. prfoooc ). • 

Colombo. 

Trigonotoma tndica, 

Tngonofo^m wdica^ Brullo, Hist. Nat. dt‘8 Ina. iv. p. 833 
Colombo. 


Lagarm (?) i^npunctatm, 

OblongUH, nigftr, poliliifl, ol}*tri8 suhviridcbcontilms ; palpis, anlennis 
f^t larwH picoo-rufis ; oonlia cunvoxis ; thotaco impunctato, quad- 
rate, latonbuB fore roctift. iMiai utriuque aulco pjohindo ubbrevmto 
rocto ; olytriB thoraee vix latioribus, ])aralkliH, striin Icevibus 
novem profundis ot acute inaculplis, octavo et nono antice 
approximatia, Btriola Bcutellari nulla, intorstitiin subconvoxia, 
tertio impunctato ; motaatorno ventrisque kisi lateribua punctu- 
latia. 

Long. 10 millim 5 . 

Colombo, in maivshes. 

In it8 generic characters this Hayyahs-Wk^i Pterostickus- 
form approaches Lagarm and OniasGiiH^ the form of the meta- 
thoracic episterna being nearly the same as in Omaseus niger ; 
but it differs from those and all other genera or subgenera of 
PterostichinsB known to mo by a combination of minor 
characters. The raentura is deeply cmarginatod and its central 
tooth is broad and dec.ply concave without being distinctly bifid • 
the palpi are rather slender, with cylindrical and truncated 
apical joints j the antennm are rather long and filiform, and 
the second joint articulated to the middle apex of the scape ♦ 
the head narrowed behind the prominent eyes, with fine and 
strongly curved frontal furrows; the thorax is quadrate, 
rather broader than long, with a deep sulcus similar to that of 
the Abacetij but distant trom the base ; the elytra are equally 
and strongly striated, without scutellar stride or puncture on 
the third interstice ; tlie prosternum is strongly margined at the 
apex, as in Lagama ; the ventral segments are without trans- 
verse furrows, the posterior tarsi slender and free from sulci. 
Two examples taken by Mr. Lewis, both females ; hence the 
form of the dilated anterior tarsi of male is unknown. 
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Subfamily AycnousNiN^. 

Anchomenus illocatus, 

A. vnicanti (Nicol.) primo intuitu similift, sed pedibus flavis etc. 
valde differt. A, alpino (Motsch.) mapis affinis. Gracilis, pioeo- 
iiipor, supra ajuoscons, pedibus inolleo-flavis, palpis et artieulis 
antonnarura flaviH plufl miuuave fuKCO-maculatis ; thorace 
parvo, siibcordato, ante medium subangulatim leviter dilatato, 
dcijjdo ad basin nubrectc anpustato, anpulis anticis rectis, |)Ofltiois 
rotiiudatis, inurpine laterali anpuflte oxplanato-rctlcxo, versus basin 
altiori, fovoaque utrinque basali lata profunde rupulosa ; clytris 
acute punctulato-atriatis, interstitiis plains, tertio tripunctato ; 
tarsis 4 |>ofltiois utrinque sulcatis. 

Long, 6J-7 millim, cT 2 * 

Nuwara Eliya ; slioies of the lake. 

Diatiuguished from the allied species by the yellow colour 
of the legs ; the trochanters, four anterior coxm, and tips of 
the hiiiamost coxte are also yellow. In the Siberian A. 
fdpinus^ which has similarly punctured striee, but which is 
larger and moie robust, the tibice only are tawny testaceous. 
(7. dolens (Sahib.) and C, charillus (Bates) are similar to A, 
illocatm in general form and colour, but have a differently 
shaped, /. e. more quadrate, thorax. Argutor degeiier and 
Anchomenus illocaius^ Walker (Ann. & Mag. Nat. llist. 1858, 
ii. pp. 203, 204), both belong to this •^<pecies. 

A nchomenus cegton icus^ 

Amhomnim ceyionicuSf Mots<‘hul»ky, Ktud. Eut. 1851), p. UO. 

Dikoya ; beaten from old branches. 

Motschiilsky’s description is unusually good. It is necessary 
only to add that ihc species is closely allied to the N. W. 
American A, obsoletm^ Say. 

Colpodes xenos. 

C. mututori afRnifl, at quoad form am C, cardiophoro baud diseimilis ; 
clytris sicut in hoc convexis, elonpato-ovalis. Picoo-niger, nitidtis, 
palpis et antennis fulvo-piceis, pedibus paullo obscurioribus ; capito 
post oculos gradatim angustato ; thoraec elongato-eordato, lateri- 
bus poet ice longo sinuatis. nngtilis posticis rectis (apice obtusis), 
marginibus sat late oxplanato-reflexis ; dytris couvexis, elongato- 
ovatis, basi angustis, apicc singulatim aouminatis, acute et set 
profunde striatis, interstitiis planis tertio tripunctato. 

Long, 9 millim. 

Bogawantalawa, April 1st. 

Belongs to Division I. of Cbandoir’s monograpli, 1878* 
The fourth tarsal joint in all the feet is bilobed, with the exte- 
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rior lobe in the four hinder feet the longer ; tine middle tarsi 
are grooved on each side, the hind tarsi on the outer side only ; 
beneath j all four have a scanty, stiff, and short pubescence. 
The thorax is relatively long and very similar in outline to 
that of the Ncw-Zcaland C^ cardiophortis, but the lateral 
margins are more reflexed, especially near the hind angles, 
than they are in that species, and the Surface is smooth and 
glossy. The lateral margins of the elongate-oval convex 
elytra arc also, especially in the middle, exnlanate-refloxed, the 
junction at the shoulder with the strongly curved and short 
basal margin forms an acute angle ; the apex of the elytra 
is very obli(|iiely sinuate truncate, and each elytron tapers to 
a short point near the suture ; all the striae are equally strongly 
impressed. 

One example only. 

(\dpochii amoitiUi^y Cliaudoir, 

Colpodes amixnim^ ("haudoir, Ann. Soc. Ent. Er. 1B59, p. 820, » 6'. 
splmdeHHy Moniwilz, Bull. Ac. Petrop. v. 1808, p. 324. 

Dikoya. 

This fine 8]>ecieH has a wide distribution. 1 have examined 
cxuinplcs from N.W. India, Java, and Japan. 

( \)(pOihH lampriodes. 

C. rufuipiti (^lacloay) similis, sed diffort ])edibus nifo-testaceis, 
immaculatis, cihtrifi(}Uf inargiuo apicali oblique flexuoso, apud 
suturam solum spinoso. 

Long. 8 mill ini. 

Hadley and Dikoya ; under garden refuse. 

Judging from tho few words of description this appears 
to be the species erroneously referred by Chaudoir to the 
Evplynes Dolmii of Nietner, which is similar in shape and 
colouis, but geiicrically different in tlie fourth tarsal joints 
having two long equal lobes, and is unmistakably described by 
Nietner. Chaudoir had examined a type provenant de 
Nietner it appears therefore that the original dcscriber of 
the sjieciea confounded the similarly coloured Colpodes with 
his Euplynes. * Chaudoir liimsclf haa apparently never seen a 
Euplynesy as he referred Schniidt-Gbbcrs Euplynes cyanu 
pmnis in both his monographs (1859 and 18T9) to Colpodea 
Mad. With regard to Macleay’s species, I think 
that Chaudoir also made a mistake, but this arose from Mac* 
leay^s unsatisfactory description, C. ruficeps appears to be 
peculiar to Java and Sumatra^, and to differ from the nume- 
• An example taken by Dr, Beccari on Mount Singalang was kindly 
commutiicatea to mo by i>r. Oostro of the Museo Givico of Genoa, toge- 
ther with a specimen of C, smwaydinipennis (Chaud.) from the same 
locality. 
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rous allied species in the elytra being transversely truncated 
near the suture and being there bispinose, i. e, there is a short 
spine at the sutural and at the external end of the truncature. 
In G, lamprwdes there is no sutural truncature, the apical 
margin being oblique and slightl}^ flexuous from tlie sutural 
spine. 

The basal margin df the elytra in C, lamprtodes is red, the 
deflexed lateral margin purplish black ; the surface of the 
elytra in all the numerous examples is of a beautiful dark blue, 
the rest of the insect immaculate testaceous red. 

Lehia hiparsy Walker (Ann. & Mag. Nat. Hist. 1858, 
ii. ]). 203), is a Coljmles very similar in form to the pre- 
sent ; the black elytra, as described by the author, appear to 
l>c the result of discoloration, altliougli tlic surface in tlie type 
specimen is glossy and appears clean. Walker’s specific 
name, I think, should not in any case be adopted, as it is 
impossible to identify the sj)ecie8 from his erroneous description. 

Colpodea retusus, 

Piceo-nigor ; ontenuiB, i)alpis, thoracis margiiie podibusque dilution- 
bus ; capita mox pone oculos rnagnos august alo ; thoraco relative 
parvo, quadrato, antioo loviter rotundato-dilatato, postioe paullo 
sinuato-angustato, augulis posticis rectis, margine laterali expla- 
nato-reflexo ; elytrissat late oblongis, apico oblique sinuatis iner- 
mibuB, dorso utrinquo atifce medium depresso punctulato-striato^ 
interstitiis planis, tertio tripunctato. 

Long. 8-11 lin. 

Kandy. 

Belongs to the group of Chaudoir’s Division III. in which 
the four hinder tarsi are bisulcate with the space between the 
sulci carinate, the fourth joint unilobular, ana the sutural apex 
of the elytra unarmed. Tlie two anterior tarsi have only a 
very faint trace of sulci; the four hinder tarsi are slender. 

Colpodes repletua, 

C, larnproB proxime affinis, differt thoraco multo latioro. liufo- 
testaoeus; capite thoracinque disco castanco-nigrk ; elytris (mar- 
ine excepto) olivaoeo-ipneis ; capite |>arvo, ovato, post ooulos 
angustato ; thorace traUBvorso, lateribus arcuatis et late expLa- 
nafco-reflexis, angulis poBtiois obtusis, Bubrotundatis, basi utrinquo 
profunde concave, hevi; olytris apice ad Buturam iuermibus, 
extus sinuatis, dorso Bubpunctulato-sfcriatis, interstitiis subplaiiw, 
tertio tripunctato. 

Long. 8 millim. 

Bogawantalawa. 

Closely allied to the .lapanese G. lampros^ from which it 
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differs in the much broader thorax with sides more regularly 
arcuated, so that it is not narrower behind than in front, and 
by the duller and less golden-bronze colour of the elytra. All 
six tarsi have a fine sulcus on each side, and the fourth joint 
of the posterior pair is lobed on its outer side. The first 
elytra! puncture is near the third stria, the second and third 
near the second stria. 


Colpodes tier at us, 

C\ speculator! (JTarold) afflnis, differl tantum thorace angusto mar- 
gine angustius oxplanato-reflexo et ante angulos posticos (valde 
obtusoH) Binuato. (Iracilis, rut'o-tostaceus, abdomine pioeo, oapito 
thohicibque disco nigris, nitidis ; elytris oJivaceo-SDneis, margine 
testaceo ; ca})ite parvo mox post oculos citius angustato, ooulis 
promiiiulis ; thorace ariguste ovato vel loviter cordaio ; elytris 
anguste oblongis, postico paullo latioribus, apice inermibuB loviter 
Bhiualie, subpuuct uluto-striatis. 

Long. ()-y millim. 

Dikoya and Nuwara Eliya, in wet places. 

Belongs with C, speculator {]lviX.)ympouicus (Motsch.), and 
aurelius (Bates) to a group of Uhauaoir’s Division III., dis- 
tingpished by the hindmost taisi having no groove on the 
imier side and their fourth joint being simply emarginated, 
not unilobular. In tlieir colours they all rosemble 0. lampros^ 
C, modestior^ C, sylphis^ and others, in which the same tarsi 
have a fine groove on each side (not visible viewed from 
above) and a unilobular fourth joint. 

Subfamily PEEiaomNje, 

Periyona nfyrtfrons. 

Neatra nigrifronSf Motscbulsky, £tud. Kut. 1850, p, tt8. 
Bogawantalawa. 

Pcrigona rujlcollis^ 

Perigona ni/tcolha, Motschulaky, Bidl. Moac. 1851, iv. n, 506 {Neatra 
rt^collia) ; Putzeys, Ann. Mus. Civ. Genova, iv. p. 2z2. 

Kandy, 

The three dorsal setiferous punctures of the elytra in the 
examples which I refer to P. ruficolUs^ and which agree pre- 
cisely in the described colours, are very conspicuous, and the 
third placed close to the apex. It vanes in length from 3 to 
3^ millim, 

Perigona sinuaticollis. 

P, rujkolli similis, Bed diflfert thoracis lateribus poetico valdo siuuatis, 
angulis postiois rectisj rufo-testacea, capito nigro, elytris plaga 
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titrinque disooidali fusca (haud nigra) indistincte delimitata, 
vitta testacoa, euturali, post medium dilatata, versus suturam latie 
Btriat/is, striis punot.ulntiH seri paullo et vago iiiipresBis, punetis 
it dorsalibus setiforis vix porspicuis, tortio ‘sat lon^ ab apioo 
(sed haud valdo distanti sioufc in nig r if route) apud inierstitium 
tertium, secundo vero in stria soeunda. 

Long. Jt^-4 millini. 

Dikoya, 

Very similar to Rruficollis in its general form, red-testaceous 
colour, and black lu'ad, but decidedly distinct in the longer 
and posteriorly siuuated thorax, in the lighter brown and less 
definite cential portion of the elytra, and other characters, 

Peri(pna fimicoht, 

Wollaston, Ins. Madf'rons p. id. (\>]. fT^qinrid. 
p. 27 {2\erhic}nti^). 

Colombo. 

According to three specimens i have examined of this species, 
taken at the Oape-Verd Islands and named by Wollaston, 
the apex of the elytra is broadly black, the elytra have a silky 
Hubopalcscent gloss^ three (and not two ns stated by Wollas- 
ton’s original <lescnption) conspicuous dorsal setiferons punc- 
tures, the third very distant from the apex, and a faint (iusky 
cloud or large oblong spot common to both elytra extending 
from the base to three fourths of their lengtii. Mr. Lewis’s 
specimens agree exactly in all those points and in struc- 
tural characters with V^^ollaston’s insect. The species seems 
to me also scarcely different from the North-Amcrican 
P, nigricpps^ Dej. I slionld include also Bpathinus ntgriceps^ 
Nietn., whicli is a Perigona or very nearly allied to it, if the 
author had not stated that the labrum is deeply emarginated, 
which it is not in P, fimteohu 

Perigona Beccarii, 

Perigona Beccarii^ Put/eys, Ann. IV! us. Civ. Genova, vii. p. 782 P 
Dikoya; abundant in refuse. 

The insect referred to tliis species differs from P. fimioola 
only in colours, the large dorsal spot being darker and better de- 
fined against the lighter testaceous ground-colour of the elytra, 
which forms a submarginal vitta on each side, curving to the 
suture behind, between the dorsal spot and the black apex. 
This agrees with Putzeys’ description of the Bornean P. Bbc^ 
cariu On comparing a large number of examples I find, 
however, that the elytra of P. Beccarii are always smoother 
and glossier, the striee still more feebly impresaea or entirely 
invisible ; the thorax, too, has rather straighter sides and more 
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distinct^ though obtuse hind angles, in some examples preceded 
by a slight sinuosity. In P. fimicola the sides fall oTbliquely 
to the obtuse hind angle. 

Putzeys’ description of the basal fold of the elytra is 
quite applicable to the Ceylonese specimens ; but many of the 
other details given by him seem to me fanciful or inaccurate — 
that is, supposing the species are really the same. The fol« 
lowing is evidently a colour variety : — 

Var. Perigona suffusa, 

Capnt nigrum, thorax eastanoo-rums ; elytra toto castaneo-fusoa 

(apioe nigra), vitta utrinque submarginali a basi usque prope 

apicem ibique intus curvata, pallido tostacea. 

The difFeience from the type form consists in the darker 
thorax and tlie extension of the large common spot of the 
elytra to the apex. It approaches very near P. fachyoidesj 
Bates^ which is, liowevci*, sufficiently distinct in the more 
tawny hue of the light parts and the more convex elytra.^ 

Subfamily 

Tachyta umhrosa, 

Tachyta umh'om^ Mot»clnilsk>, Ktud. Kut. 1802, p. !i2f=sArupalpt(s 
exiretmiSf Walker, Ann. ^lag. Nat. Hist. 1858, n. p. 204 P 

Dikoya. 

Very similar to the widely distributed T. nana, from wtiicli 
it differs only in the more strongly marked and punctulated 
elytra! striie, the posterior dorsal setiferous puncture situated 
in the fourth (instead of the third) stria, and in the lighter 
tawny testaceous antenna^. Several specimens agreeing with 
one from Kiu-Kiang on the Yang-tsze. It is probably the 
Acupalpus extremu^y Walker, but only a fragment of Walker’s 
typo in the British Museum remains for comparison. 

5 1 . Taqvlyh in*oprie dicUiB. 

Tachya tropicus, 

Bembtdium tropicum, Nietner, Ann. & Mag. Nat. Hist. 1858, ii. p. 421 . 

Dikoya. 

Ihchya triangularis, 

Beinhidium triangukire, Nietnar, Ann. & Mag. Nat. Hist. 1858, ii. p. 422. 
Dikoya and Colombo. 

Tachya aubvitiatua, 

T, tropico et T. tnan^ulari afflnia, sod diffbrt etriis proi>e suturam 

utnnque 4 multo minus impressis, magis abbreviaiis et inoonspicue 
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punotailatifi, punctoque dorsali antoriori extiUB ultra striam quaiv 
tarn Bito ; major, rufo-testaceus, elytris dorso deprosBO plaga alon^ 
gato-ovata, auturali (a basi iwque ultra medium) niarginequa 
" latorali mneo-tuscis 8ericei« suffusis ; tlioraco angulis poatiois valde 
oxstautibuB, aulco basali Isevi sod margino basali lougitudiualiter 
strigulosu. 

Long. millim. 

Dikoya. 

Very much larger than T. triangxilaria and differently 
coloured. Approachea much nearer i . tropicus ^ from whicii 
it differs chieny in the feebler striae and the situation of the 
anterior sctiferous puncture, wliich is quite outside the fourth 
stria, on the smooth part of the elytron, and not Iti the fourth 
interstice as expressly stated by Nietner of T. tropicus, 
and as shown in the Ceylonese specimens referred to that 
species. 


Tachys spifotus, 

T. bistriato affinis, sod multo major elytrisquo flavo-guttatis etc. 
Elongato-oblongo-ovatus, subdepressus, castaneo-niger subopales- 
ecuH nitens ; ntitonnis fuscis, artioiilis 1-3, palpis, pedibus olytris- 
quo utrinquo guttis parum distinetis duabus (primu subhumendi, 
socunda triinsversa ante npicem) fiavo- testa ceis ; suleis froutalibua 
brevibus, latis ; tboraoe trausversim (juadrato, poHti<‘o medio- 
critor angustato, augulis posticis rectis, margino basali, pedunoulo 
eC scutolio teatacois ; elytris utrinque striis 3 baud acute inoisis, 
puncto dorsali in stria tertia si to. 

Long, 2^ millim. ^ 

Colombo. 

Closely allied to the Euroj>ean 71 histriatus^ but tnuch 
larger, and the elytra more glossy and with slight opalescent 
reflections ; the thorax is much broader and is differently 
formed near the hind angles, these being rectangular or even 
acute, and the hind margin from the angle to the slight median 
lobe being much less oblique. The single dorsal puncture is 
in the middle of the elytra; the second punctunq as in all the 
species of this section, lies within the* apex of the recurrent 
stride. 


Tachys atomarim. 

Tacky » atomartns. "WoUadtou, Col. Hesperidum, p. 
temlla, Motwch, Etud. Ent. 1862, p. 36 P 

Bogawantalawa. 

One example, exactly agreeing with a specimen named by 
Wollaston from the Cape-Verd Islahds. The recurved iitriefe 
is wanting, or, what seems more likely, removed nearer to the 
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lateral apical margin ; the usual setiferous puncture exists, 
however, near its normal position in the typical group of the 
genus, i. e. where the curved apex of the recurved stride 
should l>e. 

Tachyta mtcro^copiray Bates, from Japan, agrees in all 
essential poiiiU of structure with T. afomarlus, and is scarcely 
more than a geographical variety of the same. T» liyidaf 
Bates, an Australian species, is a more distinct species of 
the same group. 

5 2. Subp^eu. Barytachys (Ohaudoir). 

Tnvhya hioculahtH, 

TachyiihiumhiU^y Putzeys, Ann. Mum. CIv. (iHiiova, 1875, p. 743. 
Abundant everywlier<*, 

Tachya eueidea. 

Gracilo ovatUH, convexas, ajnesconti-nigor ; elytris utririque maculis 
rotundatift duabus rufis, altera subliuraerali (iutordum indistincta 
vol obsoleta), altera subapicali ; antennis gracilliuns, palpis pedi- 
buaqiio testaceo-flavis ; froiito sulco utrinquo angulato prefundo 
et extufl prope oculum tbveola mtundata ; thorace relative parvo, 
ant ice rotundato, propo basin oonatricto angulbtiue aoutis ; elytris 
Btriis utrinquo propo siituram acutia impunctatiaque. 

Ijong. 3 mil Urn. 

Dikoya, abundant. 

Differs from T. btoculatna and allies by the relatively small 
and narrow thorax, the basal furrow of which {kS crenulated and 
interrupted in the middle, as in the allied species. In all the 
numerous examples the antennae and palpi as well as the 
legs are of a clear lioney-yellow colour. The antennm are 
long and slender and the joints two to five are nearly equal 
in length. There is no trace of a third clytral stria, and the 
two discoidal punctures are very conspicuous. 

Tach ys peryphinus, 

Paullo mogis oblongus et minus convexus, ffinoscenti-niger ; elytris 
utrinque maculis duabus (vix distinctis el intordura obsoletia), 
altera subhumerali alteraque subapicali, rufis ; antennis palpis-* 
que articulo penultimo nigro-fuscis, lUis ariiculis J-3, his basi 
pedibnsque melloo-flavis ; fronte utrinquo sulcie brovibus duobus ; 
thoraco sat late rotundatCHOordato, basi sinuato'-angustato, anguUs 
posticis acutis ; elytris utrinquo striis 1-2 profunde insculptis ct 
punctulatis, striisquo tertia et quarta certo situ conspiouis, punotis 
duobus dorsalibns in stria tertia sitis. 

Long. 3 millim. 

Kitugalle, on the river-side. 

In form of body similar to T. Lucasi (Duval), but the 
Ann. df May. N. Hist, Ser. 6. VoL xvii. 11 
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thorax is a little loiiger and less transverse than in that 
species, and the third stria is not so sharply incised. The 
general colour is pitchy black or dark castancous with a strong 
brassy tinge. Tne basal sulcus of the thorax is faintly crenu- 
lated as in the allied East-Asiatic species, and interrupted in 
the middle, where the deeply impressed termination of the 
dorsal line forms a distinct fovea. The red spots of the 
elytra arc not sharply defined on their borders and cannot be 
called round they arc sometimes very small or disappear 
altogether. 

Tachys ornatus. 

BemUdium omaium^ Nietner, Anu. & Mug. Nat. Hist. 1B58, ii. p. 420. 
Kandy. 

Specimens taken by Mr. Lewis agree with Nietner’s de- 
scription, except that the yellow clytral snots arc not “ orbi- 
cular,’’ but (especially the posterior one) transverse. The 
forelu'ad has two sliort parallel furrows on each side, and the 
elytra have no trace of strias between the second (from the 
suture) and the eighth. 

Putzeys’s rcdcscription (Ann. Mus. Civ. Genova, 1875, 
p. 21), in which he says anieimarum basi testaceis,” cannot 
apply to Nietner ’h JS. ornatum^ wdiich has uniformly pale an- 
tennse and palpi. 

T, pwciIopteruH (Bates), from Fu-chau, is closely allied to 
y. orvatus and T, scydmcenotdesy but it is rather larger and 
sufficiently distinct from both in the form of the thorax, 

Tachyn scydmeenoides, 

Bemhidium 8cydinaitioidf>9y Ann. & Mag. Nat. Hist. 1858. ii. 

p. 427. ' 

Colombo. 

The sides of the thorax are sinuate-angnstate from the 
middle to the basal angles (making the base fortius qua- 
drate,” as Nietner expresses it^, the frontal furrows are broad 
and deep, and the antennal joints from the fourth more or 
less dusky. 

The size is, as in 1\ ornatua^ 2 millim. 

Tachys injuns. 

Parvus, oWongo-ovatus, mediocriter oonvexus, pallide testaoeus; 
ely txis medio vitta lata pallide fuscescenti ; fronte utrinque auleo 
brevi unico.; thoraoo transverse, anticje late rotundato, vmus hArih 
valde an^tato, angulis posticis acutis; ©lytris utrinque stiii# 
punctulatis tribus, punctis 2 dorsolibus in stria tortia sitis. 

Long. 2 millim. 

Kandy. 
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Differs from other small pallid Tachydes in its more oblong 
and less convex form of body and the smaller thorax strongly 
narrowed towards the base. The elytra are flattened on the 
dorsal surface and the three punctured striaa on each side of 
fhe suture are somewhat sharply impressed with a very faint 
and short rudimetit of a fourth stria. There are two strongly 
impressed marginal striai on each side. 

Tacky s amphans, 

T, glohulo (De’}.) proxime fifftnis et simillioius ; diifert solum oolore 
pallido tcstacoo striisqiie p<iulIodistinctius punotulatis vel crenatis. 
Brevm^ oonvcxus, flavo-tostaceus, an tennis (artioulis 1-2 exceptis) 
fusoosoentibus ,* thortt<3e valde transverso, lateribus versus basin 
siuoatis, angulis posticis subaoutis ; elytris stria suturali Integra 
striisque 2-4 v^e abbreviatis, parum inoisis, orenulatis, stria 
marginuU uuica, puncto dorse li auteriore deflcionte. 

Long. 2 miliim. 

Kandy. 

The elytra appear a little longer and more pointed at apex 
than in T glohulua. To this small group of Tachye^ distin- 
guished by the disappearance of the submarginal stria (the 
eighth), of which a few lar^o punctures at the base and apex 
only remain, belongs also T, perlutua (Bates). 

Tacliya emarginatus. 

Bemindmfn emargimtmm, Nietnor, Ann. & Mag. Nat. Hist. IS5&, ii. 
p.i25. 

Colombo, 

Putaeys^s description (Ann. Mus.Civ. Genova, 1875, p. 739) 
does not agree with Niotner’s. nor with the numerous sneci- 
mens taken by Mr. Lewis, as tie gives the size as 1^ millim. 
and states that the elytra have four red spots. The size is 
2 millim, or a little longer (1 line, Nietner), and the elytra 
have only two subapical spots. The colour varies from pale 
testaceous, through castaneous, to bright pitchy black with an 
ameous tinge. 

The species occurs in China (at Fu-chau and on the 
lower Yang-tsze Kiang) as a pale variety, exactly similar to 
pale (>ylonel 9 e form, except that the lighter subapical 
spots are not ^uite so well defined : this is the insect alluded 
to as T. ecydmenoidea^ Nietn., in Good. Col. Japan, Trims. 
Ent. Soc. 1878, p. 299. 

Tuokye Kluyiu 

BetMdium ShgU^ Nietnsr, Aim. & Mag. Nat Hist 1658, H. p. 423. 
Colombo. 


n* 
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Tachye or tent alls, 

Bemhidium N iotner, Ann. & Mag. Nat. Hist. 1858, ii, p. 425. 

Colombo. 


Tachys notajthoidea. 

Elongato-oblongo-ovatus, sulxieprossus, castaneo-fiiflous vol rufu«, 
Enneficena ; elytria utrinqno inttculis duabna tranaversis, j>edibus 
antennarnniquo nrticiilo primo (csoteris nigro-fuacia) flnvo-testa- 
ceis ; fronte utrinquo biatriato ; thorace quadrato, ante medium 
rix rotuiidato, poatice paruin angiistato, angiilis poaticia roctia vel 
aubacutia, margincquc baaali fore recto medio ainuat-o ; elytria 
9-8triatift, aeptirna fere olditorata, aecunda ad sexlam apice abbre- 
viatie, octavaet jiona parallelis approximaiis ; punctis 2 dorsalibus 
apud intorstitinm teitium sitis. 

Long. 2^ millim. 

Kitugalle, on tlic riv(»r-side. 

Unlike any other snecies known to me. The elytral atriaj 
are finely and sharply incised, tlie sixth being rather less 
deep and the seventh faint but distinct, the eighth runs 
throughout parallel to the nintli or marginal. The recurved 
striole is very deeply impressed, long and regularly curved. 
In these respects it difters from orientaHs and Khigiiy in 
whicli the eighth stria is much curved and recedes from the 
ninth in its middle course and the recurved striole is very short. 

Bemhidium europs* 

B. nilotico proximo afflnis, differt solum tegumonto subtilissime 
alutaceo, subopaco, striisque frontalibus parum improssis, in- 
terniptis. 

Long. millim. 

Kandy. 

From B, mlotkumy which has a wide range from Egypt 
to China and New Caledonia, and presents only trifiing local 
modifications, the single example taken by Mr. Lewis diflTers 
in its finely shaffreened surface, similar to that of many species 
of Bracteon. To this are added the much fainter frontal 
furrows, which, instead of being deep sulci, running (and 
diverging) from the epistorne to the hind margin of the eyes, 
are faint and interrupted, and the space between them shows 
no convexity. The general colour is lighter brassy, and the 
testaceous spot at the apex of the elyti*a, instead of forming a 
large lunulc on each side, is broken up into tesselated spots, 

[To bo contmued.] 
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XV. — Note on Delias belladonna of Fahriciue. 

By H. J. Elwes. 

In the ‘Annals’ for January 1886 Mr. Butler has written 
on this species and dcscribea two new forma allied to it : 
but as his cojiclusiona are, to iny mind, quite erroneous, I 
should like to make some remarks upon them. 

In the above instance it seems that Mr. Butler, having 
found, in a collection made by Mr. Horne i)i the North-west 
Provinces of India, a 8]»ecimen of a Delias wliich in some 
points resembles Donovan’s tigure of />. heUadonna^ assumes 
llmt this form represents the type. He then goes on to say — 
“ I think therefore that we may conclu<le that Delias bella^ 
donna is a B[)eeies confined to the North-west Provinces, that 
D Horifeldii i^. eontincd to Nepal, and that other forms allied 
to these may yet be expected to turn up.” He then describes 
two forms which inmieoiately did turn upas ‘‘ sp. novae,” one 
from Barrackpore and tlic other from Daijiiing. He concludes 
by saying tliat “ feinalcH in this group apj)ear to be very rare; 
of the four species Inu'c mentioned we only have male ex- 
amples in the British Mnseuin.” 

On reading this note I referred first of all to the British 
Museum collection and then to my own, hoping to get a 
better knowledge of this species ; and 1 found that, as regards 
the two supposed new species, there is no good evidence as to 
their distinctness or habitat, but, further, that Donovan’s 
figure does not represent exactly any Indian form of the 
species, that D, IJorsfe/dii is nut confined to Nepal, and that 
Hewdtson’s collection does contain a female of one of the 
forms. 

First as to the type of belladonna. It is clear that when 
a species varies extremely and the local varieties are not con- 
stant it is difficult, if not impossible, to fix the exact type of 
an old description of Fabricius, ibis difficulty being increased 
when we do not know whence the described insect came. 

As, however, all the forms of this species are, so far as wc 
know, confined in India to the Himalayas, and no collections 
from the Himalayas are known to have reached Europe in 
Fabricius’s time, whereas many Chinese insects had been 
brought to Europe, it would be reasonable to suppose that if 
a form of belladonna occurs in China, and resembles Donovan’s 
plate (which, however, in some respects is evidently inaccu- 
rate), the Chinese form would be most probably typical. 
When, therefore, I found in Dr. Staudingcr’s collection a 
specimen from China which did fairly agree with this plate, 1 



158 


Mr. H. J. Elwes on Delias belladonna. 


thought it was, to say the least of it, premature to conclude that 
the species was confined to the North-west Provinces, by which, 
in this ease, I suppose Mr. Butler means the Himalayan pro- 
vinces of Kumaon and GurwhaL And I should here say that 
the form which ho described as D. ithiela from Penang is only 
known from the Himalayas, and that if J9. Uearseyi occurs at 
Barrackpore it was probably brought there from some Hima-> 
layan station, for there is no evidence that any form of this 
species occurs anywhere in the plains of Bengal or the North- 
west Provinces. 

As my own collection is richer in this group tlian those 
under Mr. Butler’s charge, I will here give the facts, so far 
as I can at present judge of them, supplementing them by a 
letter which I received from Mr. De Nic^ville, of Calcutta, in 
answer to my inquiries on the subject. 

1 possess the following specimens, which appear to me to 
represent three distinct but closely allied and variable forms ; 
but these ni^ possibly be shown by increased material from 
Nepal and Western China to be undefinable, though typical 
specimens of the three races can be recognized. 

Delias belladonna* 

Delias heUadonnay Fab. Eat. Syst. iii. p. 180 (1703) ; Don. Nat. Eep. L 
t. XXXV. (1823). 

I have one male, taken by Abb^ David at Moupin or in 
some neighbouring locality in Western Szechuen, and one 
male from Tfiekon,in East Tibet, received from M. OberthUr. 
The latter gentleman informs me that he has one male and 
one female from Moupin, two males from Tsekon, seven males 
from Attentse (E. Tibet), and one male and one female from 
E. Tibet, without precise locality ; none of these individuals 
are, however, exactly like the figure in Donovan, and the 
two which I possess resemble so closely the figure of Gray 
{Ilorsjleldii) that I can see no reason to distinguish them. 

If, therefore, any insect does exist which is distinct from the 
Himalayan Horsjieldu and like Donovan’s plate, 1 should 
expect it to be found in the mountainous regions of 3outh* 
western China, perhaps near Canton ; but I am not able at 
present to see that there is sufficient evidence of such a fact, 
as the exact locality of Dr. Btaudinger’s specimen is uncertain 
and Donovan’s plate is of doubtful accuracy. 

Delias Horsjietdii* 

Delias Mor^fieldii, Gray, Zool. Misc. i. p. 32 ; Ineect« of Nepal, pi. viil. 

flgr. 2. 

BsarHyiei BayUm, Butler, Ann. & Mag. Nat Hist 1685, xv. 
p. 58. 

Var. f itkielay Butler, Ann. & Mag. Nat. Hist. 1869, iv. p. 242. 
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Of this I have seven males, taken by my native collector in 
the interior of Sikkim, which are very black and represent 
ithteh of Butler ; four of them have no yellow at alt on the 
upper surface, three have more or less on both surfaces of the 
anal angle of the hind wings 

Three males from Nepal, bought out of a large collection 
sent from Khatmandu, which agree with Gray’s plate ; also 
one specimen from Wilson’s Darjiling collection, and one from 
the Abb<J David, which come next and agree fairly in the 
amount of yellow on the hind wing. One from Nepal which 
has the least yellow comes very near that specimen of ithiela 
which has the most ; but, like the Moupin and one other Nopal 
and one Sikkim specimen, these four are much browner in 
tint than tlie first seven sneelmcns. 

Four females from Wilson’s Sikkim collection which may 
l>elong to the black ithiela^ but arc much nearer in tint to the 
browner Nepal and Moupin specimens. These agree in tlio 
shajx* of the fore wing, which is broader than in the males, 
but differ in the colour of the abdominal margin, which in one 
specimen is all black like the male ithlAa^ in one has a shade 
of yellow like some specimens of the same, and in the other 
two has more or less white on the upper surface, but is 
yellow like the others beneath. 

I'hen I have six males and five females from the Maiidra 
plateau, 8500 feet high, in Kulu, taken Sept. 3rd, and three 
males from TIocking’s Kangra collection, which agree very 
fairly in general character, having more white on the wings 
than the Sikkim and Nepal specimens, and in the male an 
almost uniform amount of yellow on the abdominal margin. 
The females, whicli agree m having broader fore w’ings, are 
yellowish white or \\mite on the abdominal m irgin. The 
palest of them differs little from the darkest of 

Delim aanaca^ Moore, Cat. Lcp. E. I. Co. Mus. p. 79 (1857) : 

P. Z. S, 1857, pi. xliv. fig. 4) 

of which I have two males from Gurwhal {Lidderdale) 
and two males and one female from Simla [Manhall)^ taken 
in May. All these differ more or less, but agree in being 
generally paler than the Kulu specimens, which, again, are 
paler than those from Nepal, which are paler than the extreme 
olack Sikkim males. 

It seems as though some influence affected the coloration 
of the gvoup, which is strongest in the warm damp climate of 
Sikkim, and becomes gradually fainter towards the nortii- 
west 

I could separate all these thirty-five specimens, of which 
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ten are female, into three forms ; but until resident collectors 
have shown us whether these forms breed true to tlteir type, 
and how far seasonal or climatic influences affect them, I can- 
not say that they are distinct species. 

With regard to the habits ol this species we know little or 
nothing; but 1 am intormed by Captain Young that />. 
sanncaj or more ])robably /A llorsfetdtiy is common in the 
KaT^gra valley, 3(K)0 to 4000 ft. (probably its western limit), 
in April. In Kulu, at 3500 to 4000 ft., a few come out in April 
and May, and another brood in autumn. He has also taken 
it as high as 8500 ft. in September; but this is very unusual. 
The pupm are grey and yellow and are attached to bare rocks. 

Mr, Otto Mdller says of heVadonna and its allies, in a 
letter dated December 7, 1885: — I believe them to be all 
only geogra])hical varieties of one species. Both the. form 
with and without yellow at the anal angle occur together here 
in Sikkim from 2000 to 9000 ft. I have only two females, 
one taken at 8000, tlie other at 9000 ft.” 

Mr.De Nict^villesays, in a letter dated December 1, 1886: — 

Mr. Butler states in his paper that Donovan’s figure repre- 
sents a male, 1 am of opinion, and Major Marshall concurs 
with me, that it is far more probably that of a female. ’I'hc 
fore wing is broader than is usual among males of this group, 
and the outer margin of the wing evenly convex ; in nearly 
all males it is more or less concave ; the stoutness of the 
abdomen would also probably indicate a female 

111 the Indian Museum, Calcutta, are six females of D» heU 
ladonna — one from Kulu [Graham one from Kotglmr, 

near Simla [De NicMlle)^ one from Simla (ditto), one from 
Dafla hills, and two without locality. The one from Dafla hills 
has no yellow whatever on the abdominal margin or at anal 
angle of hind wing; the foimer is sordid white : the Kulu and 
Kotghur si)ecimen8 have a good deal of yellow mixed v ith 
white; the Simla example has the barest trace of yellow, the 
abdominal area being nearly pure white ; the two without locality 
have veiy large patches of chrome-yellow (in the others the 
yellow is of a more clear gamboge shade) at the anal angle 
extending to first median interspace. These latter agree l^est 
with Donovan’s figure, which, however, difi'ers from all s{>eci- 
mens I have seen in having two distinct well-separated spots 
on the submedian interspace; in all yellow-marked specimens 
there is a large undiviaed yellow streak between tlie veins 
from near the middle of the wing to the anal angle. 

• The abdomen figured by Bonoran ii* unlike any Bpeeituen I have seen 
and may not have belonged to the insect 
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D, sonaca seems a good species. I have one female 
from Fagu, near Simla (jibout 7()()0 to 8000 ft.). 

As regards the males, tljere is every variety from speci- 
mens with the abdominal area and anal angles entirely black, 
to others with the white and yellow extending as far as the 
median and poslmedian veins. Mr. Mdllcr tells me that he 
has taken both these forms in Sikkim in one sweep of the net ; 
bnt, as far as niy experience goes, the entirely black form never 
occurs in the N.W. Himalayas. My own idea is that there 
are three good species of this group: — Zl. heUadonna, West 
China to Kulu ; D, aanacuy Western Himalaya; D. helucha^ 
Beluchistan. 

As to species of this group being found at Penang or Bar- 
rackpore, I should as soon expect to find wild zebras in those 
l(K'.aIities as examples of Delias allied to belladonna ” 

The evidence 1 have brought forward, based as it is on the 
examination of specimens ton times more numerous than Mr. 
Butler’s and witli authentic localities, and the opinions of three 
naturalists in India wlio know the species in life, seem to 
me so strong against every one of Air. Butler’s conclusions, 
that it is to be lioped he will in future refrain from adding to 
his very numerous and scattered wiitings of this character 
until lie has ample material and accurate observations on which 
to base his opinions. 


PKOOEEDINUS OF LEARNED SOCIETIES. 

DUBLIN MICROSCOPICAL CLUB. 

January 18, 1885. 

Irish Bog-buiUr. — Dr. Frazer directed the notice of the Club to 
the mioroBCopic appeanmeo of a epooimon of bog-butter obtained in 
the form of a large irregular-Bhaped mass from Mounoha Bog, near 
Belfast. When examined in a molten condition it showed the cow’s 
hairs so invariably detected in all the examples of Irish bog-butter 
yet investigated ; and in this case there wore also observed well- 
preserved fragments of Sphagnum moss in all portions of the tatty 
matter taken from the outer part of the mass. It was clearly en- 
titled to be considered a tnie butter, and its sojourn in bog was 
evidenced by the coating of Bj)h(tgnum, now noticed for the first 
time. 

A seerninglg undeacrlhed Phyeochrortuicsons Alga from Pump-- 
water » — Mr, Archer drew attention to an Algal pi*od action taken 
from the well of a pump, forming to the naked eye an appearance 
like ground coffee distributed pretty thickly in the water, the little 
bodies composing the mass being of a brownish mahogany-liko 
colour. ‘Those, viewed under a moderate amplifteation, proved to 
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form reddwh^ variously lobed, moro or less irregularly ramifying 

shapeless ’’ little masses, lliese were of some toughness and 
rigidity on pressure, so that it was not a little difficult to compress 
a portion for a closer examination. This accomplished, however, 
it was scon that the plant owed its brownish colour to the toughish 
lobed matrix, as described, in w'hioh wore sparsely imbedded lines 
of minute spherical pbycocbromaceous cells of a light colour. 
Whether this may be regarded as a mature plant or only a ** state 
would seem as yet not very readily to be decided. It bad clearly, 
however, nothing to do with the so-called Bacterium rvbeacem (Lan- 
kester). Were a minute Pohjcocvm pulled out here and there into 
a branched or lohed configuration, and the contained cells, instead 
of being in a single cluster, become run into lines following the 
prolongations, and supposing the containing matrix to assume a 
reddish colour, something like our plant wo\ild be the result. 

Torula spormdoncma and Ci/stopns Candidas esrhibited, — 1^1 r. (il. 
Pirn showed Torula sporendonrma (ssi^porendonema casei) from 
some old cheese at the Albert Parm, Glasnevin. It is not uncommon 
on very old cheese, and seems to be a somewliat aberrant member 
of the genus Torula, 

lie also showed the young oospores of Cystopus mndtdus^ the 
white rust so very common on the cabbage tribe. They were 
obtained by allowing diseased leaves to rot in a damp place. 

Dcnnocarpa praslna, Bornct, neu> to Ireland. — Br. M‘Nab exhi- 
bited specimens of Dermoearpa prasina^ Born, et Thar., collected at 
Seapoint, oo. BuWin, in July 1875, attached to Pohjsiphoma fasti- 
giata. This species has not as yet been recorded from Ireland ; but 
Mr. G. W. Traill (IVoc. Hoy. Dubl. Boc. n. e, vol hi. p. 2t>l, 1882) 
mentions that Dermocarpa pmsina occurs on Catentlla opuntia^m 
the Firth of Forth, in the month of January. 

Structure of Leaf of Byhlis Uniflora. — Br. M‘Nab also exhibited 
part of a leaf of Byhlls Un {flora ^ Salisb., a portion of a dried speci- 
men collected by Kobert Brown (Itor Austral. 1802-5). The 
leaf is covered m itb small, long-slalkod glands. The glandular top 
consists of from eight to sixteen cells, and closely resembles that of the 
hairs of Pingukula vulgaris. Brude, in his pajier on Insectivorous 
Plants in Schenk’s ‘ Botanik,’ p. 119, mentions that 
Lindl., has the long filiform leaves closely covered witn very short- 
stalked, small digestive glands ; so that B. lin\flora differs in having 
very long-stalked, small digestive glands sparingly scattered over 
the surface of similar linear leaves. 

March 19, 1885. 

Chhrocladus nusU^aliensis exhibited. — Dr. E. Perceval Wright 
exhibited mountings of Chlorocladua australiensis, Sunder, Inii 
interesting green algal form, discovered by Edward Docmel at Cape 
York, Australia, had beon described by Dr. W. Sender. It appwed 
to be very rare, and Br. Wright was indebted to Baron F. von Muller 
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for 8omo fipeoimenft whi^h had been gathered at Capo York in tha 
autumn of 1884. It ecomed to have affinities with Dasyotadus and 
NeameriSt but differed from the former genua in its dichotomy, and 
from the latter in the want of a calcareous film and an investing 
membrane. 

Peculiar adventitious or abnormal (?) Ormth of IfairdiJce Fila^ 
mentB on Stems of Moss, — Mr. Archer ^ew attention to a remarkable 
fringe of reddish arborescent filaments growing on a moss (Aula- 
camnion palfistiY)^ given him by Mr. Pirn, imparting to the plant a 
very curious and striking appearance. These filaments grew from 
the stem only, not from tlic leaves, and presented, at first sight, 
much the appearance of an algal parasite of some kind, densely 
coating the moss, and from the colour very conspicuous. A clo6<?r 
examination showed that this was an actual outgrowth from the 
moss itself, the primary joint of these, so to speak, adventitious 
hairs being simply cut off from oue of the joints of the stem of the 
moss. This then grew up into a comparatively stout main stem, 
which gave otf (somewhat Oladopbo ra Aashion) multitudes of branches, 
continually growing more and more slender, so as to form a densely 
dendroid structure, the whole confusedly interlaced, the leaves of 
Ithe moss more or less involved and covered by the thicket so pro- 
duced. The reddish colour, like that of protonomatous growths, 
was duo to thecell-wall, the contents being ohlorophyllaceous green ; 
here, however, unlike a Protonema, the joints were not separated 
by oblique, but directly transverse, septa. The whole might lead to 
the assumption that the moss was giving rise to a kind of retrogres- 
sive growth, a kind of secondary “ Protonema,’^ which, if detached, 
knd on a damp substratum, might give rise to a now moss. 

Claviceps WiUoni from Aberdeen e^rhihited, — Mr. Pim showed 
Olaviteps WUsohm sent to him by Mr. A. Stephen Wilson, of Aber- 
deen. Tlii* Is an extremely distinct form of ergot, occurring on 
Ghjeeria fiuitans near Aberdeen. The club, instead of being nearly 
globose, is long and clavate and has the })©ritliecia external to it as 
pear-shaped sacs, instead of being sunk in the substance of the club. 
The asci and spores did not differ materially from thoso of the com- 
mon form, which was shown for comparison. 

Section of Mmrrocystis pyrifera, — Prof. M‘Nab exhibited a trans- 
verse section of part of the tballus of Macrocystis pyrifera taken 
close to the base of the air-bladder, showing t he peripheral series of 
gum-canals, 

NtcUia sinopica eivhibiud, — Mr. Pim showed Nedria sinopim on 
ivy, received from Bev. H. W. Lett, Lurgan^ The circular clustei 
of somewhat flattened deep red perithecia, surrounded by the rup- 
tured epidermis, formed an exceedingly pretty object by reflected 
light, reminding one of a basket of strawberries. 

June 18, 1886. 

Bmhryo PhmiUts of Fueus. — Dr. M*Kab exhibited seedlings or 
more correctly, young embryo plants of Fueus vmculoms, lAnh 
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Thef»e found in ooneideraWe numbers, adhering to the outside 
of the oonceptacular portion of the thallus./ The embryos measured 
about inch, but some wore ns long ns yIttt and notched at 
the apex, where a few hairs also originated. The speoimonB were 
collected on the shore at Cloniart on the morning of the 18th June. 
It seems therefore that the 3 ‘oung embry os adhere for a short time 
to the surface of the mature thallus after their escape from the 
oonceptacle. 

Olivine Doleritf, — Prof. Hull, F.K.S., exhibited a thin section of 
Olivine Dolorito from Ballentory, co. Antrim. This rock is very 
massive and is quarried by the EgJinton Mineral Company for 
paving sots. Under tho 2-inch objective it is seen to consist of 
plagioolase, augitc, olivine, and titaniferous magnetite, the last not 
abundant. T)ie effect with the polariscope is very fine, the olivine 
being fresh and iJolurizing vividly. 

Touvf/ Parasitic iState of Hahampa, — Prof. A. C. Hnddon exhi- 
bited a living immature eca-anemone which was parasitic on Hydro- 
medusce. It was a still younger example than that described by 
Reid as IJalcampa Fahoni, which Pnd. Haddon believed was 
the young form of Ilahampa chnjmnthellmn^ Peach. Recently 
Mark has described tho youtig of an Edwanhia as parasitic on the 
ctenophoro Mnenxiopsis Leidyiy so there is nothing unique in tho 
parasitic habits of a larval sea-anemouo. 

(Jontinuiiif of Protoplasm in Ftmis, — Mr. Greenwood Pirn exhi- 
bited sections of Fucus vesiculosus in which the continuity of the 
protoplasm from one coll to another was clearly shown. The sec- 
tions w ere prepared in accordance with Dr. Hicks’s directions in the 
April number of the ‘Journal of Botany * — sofiked in sulphuric acid 
and water (1 ; 3), stained with saffranin, and mounted either in pure 
glycerine or glycerine and ammonia. 

Zygospore of Cosxnarium corbtila^ Brcb. — Mr, Archer showed the 
zygospore of Cosmarium corhula, Bidb., orbicular, and besot with 
rather numerous, elongate, slender spines, trifid at apex ; this is 
rather a rare species, and still moro rarely found conjugated. 

October 15, 1886. 

lihizopodal Parasite (?) in a Sponge. — Prof. Hollas exhibited a 
section of a spongo having imbedded therein, seemingly occupying a 
cavity, an orbicular body, piesenting many features giving it a 
strong resemblance t« some rhizopodal form, showing what appeared 
to he a median nucleus and seemingly elongate psoudopodia. It 
did not seem to offer a resemblance to any state of an ovum. 

Gioiotrichia naiam eorluhited . — J’lof. M‘Xab exliihited examples of 
Gloiotrichia nutan^f which hod developed in quantity in one of the 
tanks in tlm College of Science amongst plants wnioh hod been 
brought in June from the pond in the ikitanic Gardens, Glasuevin. 
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Ti^pe of a new Ahyonannn Gfnus: Primnoides* — Dr, E. *P. 
Wright exhibited mounted speoimoiis of a small portion of the 
colony of a Primnoid AlcyoHarinn, for which a now genus, Prim-> 
noides, had to be made. The spicules of the cmnencbyraa were 
small, orbicular, scalo-liko, gradually merging into those of the 
body of the polyp. There were no true opercular scales, but the 
tentacles were retraotilo. The a|)ecio8, one of tho * Challenger ’ 
collection, and called from its outline P, sertidarur, W. & 8., was 
dredged from a deptli of 1110 fathoms off Prinoo Edward Island. 

Continuity of Protoplasm in Strychnos. — Mr. Greenwood Pirn 
showed sections of ^trychnos iynntia which had been treated with 
alcohol and iodine, as rcooriuncnded by Mr. 8. Le M. Moore, and 
which showed very distinctly the continuity of tho protoplasm 
between one end of the endosperm and anotluT. A section of 
S, t)ux vormccCy in wbitdi tho continuity was originally described by 
Dr. Tangl, ^^a8 shown for comparison. Tho protoplasm-threads are 
much less easily soon in this species than in iS'. iynatia, 

New Greyarions Monad, — Mr. Archer showed examples, unfortu- 
nately much deteriorated, which he put up on a slide in acetate of 
potash, of uu organism sent him in very minuio quantity by Prof. 
Lankester. This turned out ((hough somewhat algal-like at first glance) 
to bo a form of gregarious monad, the individual monads nestling in a 
muoo-granular coloured matrix. This matrix formed very minute 
subglobose masbos, tho basic substance of groat rigidity and elasticity 
withal. Bo great was its retrogressive jiower on being pressed out 
with some considerable force, that, on its relaxation, it conld forth- 
with pull itself (ogothor and restore its figure as if nothing had 
happened. However, on patiently causing the ejection of a few of 
the monads, they were seen to be elongate, minute, somewhat 
greenish in colour, with a narrow pale space at tho anterior extre- 
mity, and occasionally, after a little wriggling action, they would 
swim away. But Mr. Archer had found it impossible actually to 
detect flagella, still less whether two or one only. Flagellate cer- 
tainly these little organisms were, nevei-theless, and the place of tho 
form would therefore be close to such genera as Spongomonas or 
Phalansterium, Prof, l^ankester was about to subject this organism 
to a closer study, and hoped to give an account of it ere long, 

November 18,^885. 

Seeds of LoHum permne and Frstuca prapmsis €.vhibited*^T>T, 
M‘Nab exhibited under a low power with a binocular microscope 
seeds of Lolium permne and Pestuea pratemis for the purpose of 
directing attention to their special diagnostic characters and also 
for the purpose of demonstrating the use of Van Heurck’s Helot 
photophore and the electric light in'" microscopical reae^|ph. 

Bpurmria alba aetompanied by a remarhahU Network of Crystals 
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of Varbomte of Limi, — Mr. G* Vim exhibited epeoimenB of Spumaria 
alba, which appears to be unusually abundant this year, ae he hae 
received it hromDr. E. P. Wright and Mr. ll. M. Barrington, Faasaroe, 
and had heard of it from near Gorey, (fee. The chief point to which 
attention was directed was the remarkable incrustation of carbonate 
of lime, consiisJliiig of exceedingly minute needle-shaped crystal# 
which, lying very frequently more or less at right angles to each 
other, gave a somewhat cruciform appearance, and^ were collected 
into dense matted tufts. Some doubt existing as to the substance 
being carbonate of lime, Mr. Pirn subsequently carefully testbed it with 
acetic acid and oxalate of ammonia, with which it gave the charac- 
teristic reaction. The needles seldom exceed *0005 in length by 
•0003 in width, and are often much less. 

Tramveree Secliom of Halcampa chymntheUum wore exhibited 
by Prof. Haddon illustrating the arrangement of the muscular bands 
of the twelve mesenteries, and demonstrating the existence of a pair 
of very small secondary mesenteries in the alternate mosonterial 
ohamliei's. The cesophagus is ciliated, there are a pair of deep 
sagittal msojdiageal grooves, which are provided with long cilia, and 
five obscure lateral furrows. 

New Aln/omria.-^Jh. E. Perceval Wright exhibited a series of 
sections through the polyp (decalcified) of ValhzoBtron mirahile, 
showing the absouee of anj marked siphonoglyph, the peculiar 
unfolding of the tentaoh's, and, at the base of the polyp, the ramifying 
network of vascular canals. — Ho further exhibited nmuuted sec- 
tions of a new genus and species of the group of the Isida*, in which 
the external spicules were like those of a Brimnoa. The colony 
formed a reticulated netw^ork. The branches started from the hard 
joints, and these in the younger twigs were very beautifully orna- 
mented with rows of irregular spine-like processes. The soft joints 
were very small. Tlie species stands os Acaniboisis flabeHum, 
Wright et Studer. 

MiOrocoems form (?) on Piper-haves, — ^Mr. Archer exhibited aeme 
I t/ier-leaves (given him by Mr. I’im) showing on their low«»r sur- 
face what appeared to be a form of Microcoeeva, forming here and 
there a thin scurfy stratum. If this were referable to that genua 
it would be a somewhat singular nidus. The leaves did not appear 
to be injured. 


MIBCELLANEOm 

Noi^ on the St^matopoda, By W. K. Bbooks. 

Two species of Stomatopoda are common at Beaufort — iSfuilla 
empusa and W Lysiosquilla which, so far as 1 am aware, has never 
been described. The swimming-larvas of both species are very 
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abundant, but I have not succeeded in obtaining the eggs, nor was 
I able to keep the younger larva alive in confinement, as they all 
died in moulting, although the older larvm moulted in a(|uaria. I 
was therefore compelled to rely upon general resemblances and 
measurements in my attempts to trace the motamorfdioeis, although 
the series were so complete that 1 believe my results are worthy of 
ooiifidonce. 

The youngest lurvm were in the same stage as Clauses 

larva. This stage is followed by an ErichtJtus stage, which persists 
for a number of moults with little change except the increase in 
size and the gradual acquisition of the uppenduges. 

I have witnessed the cliange from the lost form of this Series into 
the young Lysiotf^ialfa ; so it is now certain that the Ericlxthus type 
is the larva of this genus, although it is of course possible that other 
genera may pass through the same larval stages. 

As secondary sexual characters are rare among the higher Crus- 
tacea, it is interesting to note that the female Ly$io»quili<i is much 
larger than the male and of quite a different colour. Fully grown 
males arc from to 2 inches in length, while the females are 
from 8 to 4 inches long. The males are of a grey colour and quite 
transparent, while the females are more opaque and of a dark olive- 
green colour, nearly black. 

The habits of our two 8i)ecioB are quite different. Lysio^quilla 
lives in pure sea-sand on beaches which arc directly exposed to the 
ocean swell, and it is very abundant on Bird Shoal and on the sear- 
beach at Fort Macon. It lives in a deep cylindrical vertical burrow, 
which goes down for several feet, and it is almost impossible to 
procure the animals by digging. 1'be males and females inhabit 
different burrows, and they Ue in wait for prey at the top, which is 
arched over with sand, so that only the eyes of the animal are 
exposed. When suitable prey comes within reach they dart out so 
quickly that the eye can scarcely follow the motion, and, seizing the 
prey in their large claws, they instantly retreat to the bottom of the 
burrow, where the food is stored away, and the animal returns to 
the mouth of the burrow to resume its watoli. They seldom venture 
more than 3 or 4 inches from the burrow ; and 1 have obtained only 
one specimen which was captured in the water, although the trawl 
often brings up an abundant supply of the much larger Squilla 
0fnpu$a. 

In constructing its barrow, Lyino9qwUa brings up the sand from 
the bottom by armfuls, which are carried between the large claws 
to the mouth of the hole, to be deposited as far away as the animal 
can roach without leaving its burrow. 

The burrows are so deep that digging for the animals is almost 
useless ; and offer many unsuoceesfm attempts to trtm them, I found 
that it was easy to catch them by holding a piece of fish or crab near 
the iqouth of the burrow as a bait with one hand, while the other 
hand was held ready to out off the retreat into the hupow, by the 
use of a tin trowel. Their movements are so very quick that many 
escaped entirely, while others were cut in tVro by the trowel, 
although many were captured alive. 
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Squilla empusu lives in hard muddy bottom, in or on the sides of 
channelB where there is a rapid current, and it constructs a shallow 
U-shaped burrow, open at both ends. The burrow is excavated by 
the current of water produced by the abdominal appeudajyes, and I 
have never seen them carryin^if sand out of the holes. They do not 
arch over the opetiiug, and they are often found swimming at a dis- 
tance of many feet from the hole, probably in pursuit of prey. 

SquWa siridulates by rubbing the serrated spine of the swirameret 
across the serrated ridge on the ventral surface of the tolson. The 
noise which is thus made under water can bo clearly hoard above the 
surface. — Johns IlopJnns flniversity droilar^ Out. J88o, p. 10, 


ihi the Heart of the (ianu^sidft'^ and its Siyaijicance in the Phylo- 
genetic Consideration of the Avarida and Arachnoidta, aiul the 

Classijlcution of the Arijtropoda. By Prof. Caul (h,AU8. 

The heart, diHcovcred b^^M. Willibald Winkler, which has hitherto 
remained entirely unknoAVn in the grou]> Acarida, occurs in the 
posterior region of the body and above the rectum ; it pulsates 
strongly and rapidl}*. It ^ remarkably like the heart of the J)aph- 
nida?, and like this is reduced to a single chamber, which is perfo- 
rattid on each side by a fissure furnished with lip-like valves and 
passes anteriorly into atj elongated median aorta. The position 
towards the posterior end of the body, which is rather surjuising at 
the first glance, is explained by the simplification which the abdo- 
men of the mite has undergone, appearing os a comparatively short 
un segmented region, united without any demareation with the 
(?ephalothorax. Hitherto the heart has been demonstrated only in 
Oamasus^ and it is probable that its occurrence may be confined to 
only tt few families of the Acarida, perhaps to the (iumasidflc alone. 
It is best seen in all its parts in the six-legged larvio (probably of 
Garnasm I)e G.), in which tlie integument is comparatively 

Inin. ^ Tiiese have probably never previously been examined in the 
living state under a high power, or the presence of the quickly pul- 
sating heart could not easily have escaped ol>scrvation, Put oven 
through the loss transparent skin of the adult animal the heart is 
not difficult to reengnize when one has seem it in the more delicate 
larva. 

In the unilocular heart of Gamaeus wo have evidently to do with 
a retrograde organ. Just os Claus regarded the similar heart in 
the Cladocera as a secondarj’ simplified form derived from the many* 
chambered heart of the Phyllopoda, this simple heart in the Mites, 
with its single pair of fissures, may be regarded as an abbreviated 
and rudimentary spider’s heart., the latter being of elongated tubular 
form, with three pairs of fissuroN, and connected with a complex 
system of arterial vessels. And just as, among the Entomostraoa, 
the unilocular heart of the Ostracoda and Copepoda occurs only in 
j)articular families of those orders and is altogether wanting in 
the lower groups, so in the Acarida the lower families, such as the 
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Bennaleiohide0, Tyroglypbidee, and Baafooptida), show no trace of the 
organ, Whether it occurs in the more highly organized tracheate 
families of the Aoarida must be ascertained by further observations. 
The interpretation of the unilocular hearts of the Entomostraca 
and Aoarida as secondarily simplified forms agrees completely with 
the notion, founded upon many other considerations, that the Mites 
are degraded members of the class Arachnoidea, the starting-point 
of wliieh must probably bo sought in the ^eat Palmozoic Giganlo- 
straca with their resemblance to the Boorpions, hitherto regarded as 
Crustacea upon insufficient grounds. From the investigation of tlfo 
development of living members of the group or nearly related t3rpeK 
TAm\ilun\ although still imperfect, there seems tc» bo 
more and more foundation for the opinion that these old Falajozoii; 
ty^s are morphologically much more nearly related to the Arm'h- 
noidea than to the Crustacea, although they have, in common witli 
the latter, their aquatic habitat and, as a consequence, branchial 
respiration. Hitherto, evidently, far too much stress has been laid 
upon this last agreement in the division of the Arthropods into 
Branchiata and Tracheata, without taking into consideration that 
the breathing by air-spaces may have been developed in different 
ways and at different times in the terrestrial forms, and that con- 
sequently no primarily decisive morphological value is to bo ascribed 
even to the |K>ssession of trachea^. Nevertheless the root of the old 
Gigautostraca and Xiphosura may have a common origin with the 
stem-forms of the Crustacea, the Protostraca. lu the latter^ besides 
the normal construction of the anterior head, the characteristic 
JVrtwjjZttoj-larva and the doubled number of pairs of antennm ma} 
have prevailed throughout ; while the former led up to a second 
great series of Arthropoda, characterized morphologically, in the 
first ifiace, by the smaller development of the anterior head, and the 
disappearance of tJis pair of mcni}}ers belonging to ity the anterior 
antenncBf and further by the presence of six pairs of limbs on the 
fore body (oephalothorax), reduced to five pairs, however, in the 
Morostomata (? in all). Besides these two series of Arthropoda, 
probably united at the base, wo have then, as forming a third series, 
the Inseota and Myriopoda, for the derivation of which the remark- 
able Annelid-like Oiiychophura {Peinpatus) appear to be so signi- 
ficant. 

The characters of the three Arthropod-series would then be as 
follows : — 

Series T, (Crustacea.) — T wo pairs of antenn®, the second of 
which represents the first pair of trunk-members removed forwards, 
A pair of mandibles as the second pair of trunk-members. Two 
pairs of maxill®. Variety in the number and structure of the 
usually numerous pairs of limbs on the middle and hind body. 
Aquatic habitat and branchial re^iratinn. J^auplius 4 arva. 

Series II, (Gioantostraca, Arachnoidba.) — ^A bsence of the an- 
terior anteuD®. One pair of limbs in front of the mouth (? belonging 
to the first or second body^metamere). Five, or sometimes four, 

, Anfu ib Mag. N. Hist Set. 6, Fo/. xvii. 12 



170 


MtBcellanwm. 


postoral pairs of limbs of the short stoiit oephalothorax. Eospira- 
tion by branchife or tracheae, sometimes loaflet-trachero. 

Series III. (ONxctioPHOBA, Myriopoda, Inbbcta.) — With an an- 
terior pair of antenn® (representing the frontal tentacles of the 
Annelida) and a pair of mandibles (? representing the limbs of the 
first or second body-sogment\ Tracheal respiration. — Anzevjer dtr 
kain. Mad, d, in Wim^ December 17, 1885, pp. 250-253. 

Virule^xce of the Gomtnm Parmip. 

Mr. Meehan referred to the deaths of some children at Danville, 
Ta., in the spring of 1884, reputed to be caused by eating the roots 
of the wild parsnip. This was usually understood to mean the roots 
of Cicuta maculata or, perhaps, Oornum maculatum. Hoots had 
been sent to him by the attendant physician among which was the 
fragment of a portion that one of the dead children had partially 
^eaten, with tooth-marks on the remains. There seemed no chance 
of error in this case. The root, which was evidently neither of the 
two reputed to be virulent, was planted. It proved to bo the 
true garden parsnip, Pastimm sativa, w hich has become an escape 
from gardens in many parts of the lliiited States. Although the 
evidence that the deaths were from the wild roots of the common 
garden parsnip appeared so conclusive, in view of the fact tliat there 
seems to be no record of such a virulent character in connexion with 
this plant, it was thought possible there might still be some mistake, 
and corroborative evidence was sought for. It was found that in 
the cultivated form some growers are careful about wt^eding or 
working among the leaves while the dew is on them, «» severe cases 
of poisoning have been known to result ; and on large seed-farms 
the workmen engaged in cutting the stalks at the Hced-harvest have 
to protect their hands and arms against contact with the juices, or 
they are liable to bo severely poisoned in a manner similar to that 
from the poison-vino, Rhus toxicadmdmn. With these facts it 
seems worth placing on record what seems to be indisputable, that 
the deaths of the Danville children was really caused by the wild 
garden parsnip, Pasiimea sativa. — Proc. Acad. Nat. Sci. Philad* 
1885, p. 383. 

Freshwater Sponges from Mexico. By Edwaw) Potts. 

Meyenia plumosa^ Carter, var. Palmeri^ n. var. 

Sponge (as seen in a dry state) dark brown, massive, attached tc 
and surrounding the dependent brauohes of small trees, whoso steme 
are flooded by the spring freshets. Texture very loose, and when 
dry so brittle that the dermal surface cannot be satisfactorily exa; 
rained. (The impression convoyed by the interior appearance p 
this sponge is that it is made up of an infinite number of radiating 
confluent branches.) 

Gemmulte large, numerous throughout the deeper portions of the 
sponge ; subspherical or ovoid, surrounded by long birotulates im- 
bedded in a granular crust. 



Mi$odlane&u$. 171 

Skoleton-apiculeB atraight or alighU;^ corve^t mainly cylindrical, 
but gradually sharp-pointed, sparsely microspined. 

Dermal spicules irregularly stellate, as in tlie typical species, but 
in the specimens examined much fewer in number. They vary from 
simple aooraies with one or more long divergent branches to beautiful 
radiate spherical bodies whose rays are nearly equal, epined, and 
capitate by reason of recurved spines at their extremities. Another 
form of spicule, juobably also dermal, of which several are seen upon 
nearly every slide prepared for microscopic examination, is very 
difficult of description. It may be said to be composed of an irre- 
gular series of smooth curved rays arising from a nearly common 
Centro, and is somewhat suggestive of a hedgehog or Scotch terrier. 

Birotulate spicules pertaining to the gemmulm, in length about 
three times the diameter of the supported rotules ; shafts cylindrical, 
plentifully spined; spines 
long, conical. Outer sur- 
face of rotules convex, mar- 
gins lacinulato ; ends of 
inooinpleto rays obtuse, re- 
curved. 

Hponge-massos subspho- 
rioal, reaching 5 or 6 inches 
in diameter. 

The woodcut represents : 
a, skeleton- spicules ; h, <*, 
c, birotulate spicules of the 
gemmule ; ends or 

rotules of the same ; «, r, Cy 
/, dermal spiculos ; g, 
abnormal forms frequently 
observed. The spicules are 
magnified 200 diameters. 

This sponge, collected by 
Dr. Edward Palmer along the banks of the Colorado Eiver, near 
Lerdo, Sonora, in North-western Mexico, about 50 miles S.S.W. from 
Fort Yuma, California, is a valuable addition to the sponge fauna of 
this continent, and interesting from the fact that the typical species, 
M. phmo^a of Carter, has heretofore only been found in his original 
loofldity, the rock water-tanks of Bombay, East Indies. That it 
should skip a whole hemisphere and only be found the second time 
at its own antipodes is indeed remarkable, 

i The lower reaches of the Colorado of the West extend for miles 
Ithrough a region described by the collector as the “ hottest, driest, 
»nd most barren in the United States,” whose vogotation consists 
l>f inosquit, cacti, and the screw-bean, Stvomhocarpus 
Its normal border-lands are known as the “ first ” and “ second ” 
“ bottoms,” of which the latter is the higher and, of course, more 
distant from the ohanndL By the frequent changes in its bed, how- 
ever, the river onte through these, and, washing away the one and 
filling up the other, reverses their physical conditions. Upon tlie 
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** second bottoms ** then, said to bo only reached to any considerablo 
depth by the annual floods occurring during parts of May and JlinOi 
and not to continue flooded more than six weeks at a time, the 
scrow-bean abounds. It is described as a small ti'oe of the general 
appearance of a peach-tree, but with more slender drooping branches. 
More or less of an alkaline deposit whitens the ground npon which 
they grow, and tho approaching traveller is pusralcd to see in strong 
contrast with it hundreds, or oven thousands, of dark masses, ‘‘ like 
wasps’ nests, suspended two or three feet above. 

It was this conundrum that confronted Dr. Palmer during his 
recent visit, and the answer wo have is in the sponge before us. 
From tho Amazon River in tho tropics to the waters of Maine and 
Nova Scotia in the temperate regions of the north sponges have 
long been known to afieot the pendent branches of Btrcam-bordering 
bushes ; but it is unlikely that they have ever before been observed 
in such quantities suspended for nine or ten months of tho year over 
•land parched and desolate. 

On referring to Mr. Carter’s earlier descriptions of his discoveries, 
we find that, though ho collected this species on two or more occa- 
sions, the fragments were always found detached from their place of 
growth and floating upon the surface in the water-tanks referred to 
about ono month after tho rainy season had commenced. He be- 
lieved that the vitality of tho gemmules was preserved during the 
dry season notwithstanding their exposure to the sun and desic- 
cating winds, and that their germination after the water had again 
reached them was followed by a very rapid growth of new si>onge. 
This would seem to have been the case also with tho present variety, 
as, according to the reports of the collector, tho masses could not 
have been submerged for a greater period than six weeks in any one 
year. Whether the whole bulk as now seen was attained during a 
single season or is the cumulative result of several annual growths 
of the persistent masses cannot now be determined. 

It is worthy of notice that Af. plmnom and this variety, v. Palmeri^ 
differ from all other known freshwater sponges by the presence in 
them of a compound or substellat© dermal spicule. The spicules of 
the dermis throughout the group are genicraily minute snined. aae- 
rates ; in A/. Everttti, Mills, we And them as minute birotulates. 
In thi« species the two forms seem to be oomblned ; the spines have 
become central and prolonged, while their capitate extremities 
suggest tho rotules of the last-named species. 

Of tho six sponge-masses from the above locality, sent by the 
Smithsonian Institution for examination, the smallest was somewhat 
fusiform in shape, and proved to belong to a different species — 
enia craieriformis, Potts — heretofore found along the eastern border 
of tho United States. In it alone the mass was not darkened by 
the presonge of some pervading vegetable parasite. — Proc, U. Mai. 
Mm. 1885, p. 587. 
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XVI. — On the Tasmanian and Australian Species of the 
Genus Stenopora, Lonsdale. By H. Alleyne Nicholson, 
M.A, D.Sc., Regius Professor of Natural History in the 
University of Aberdeen, and Robert Etheridge, Jun. 

[Plates III. & IV.] 

Some years ago the present writers gave an account of the 
structure of the corallum in the genus Stenopora, Lonsd. 
(Ann. & Mag. Nat. Hist. 1879, vol. iv. p. 265). In the 
same memoir two species of the genus were described and 
figured, one of these being identified (erroneously, as it 
proves) with S. ovata, Lonsd., while the second was charac- 
terized as new under the name of 8 . Jackii, Having now 
had the opportunity of examining in epreater detail the collec- 
tion of Stenoporce in the British Museum, and also some 
interesting specimens which have been submitted to us by 
our friend Mr. E. L. Jack, we propose on the present occa- 
sion to shortly cljaracterize all the well-defined roecies of the 
genus which are known to us as occurring in Tasmania and 
Australia. 


Stenopora omta, Lonsdale. (PI. III. figs. 1-4.) 

Stenopora ovate, Ixinsd., in Darwin’s Geol. Obs. Vole. Islands, p, 168 
(1644), and in ytrselecki's Physical Description of New South 
'Wales, p. 288, pi. viii. figs. 8n, 8h (1846). 

(Non Stenopora ovate, Nich. £ Etfa., Jun., Ann. £ Mag. Nat. Hist. 1879, 
vol.iv.p.274) 
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174 Dr. H. A. NioholBon and Mr. R. Etheridge, Jun., on 

Spec. char. Corallum branched, of cylindrical or com^ 
pressed stems, from 1^ to 3 centirn. in diameter. The 
corallites diverge from a central line, or radiate nearly at 
right angles from both sides of a median plane. The coral- 
lites are long-oval, rounded or subpolygonal in shape, from 
i to ^ milliru. in diameter, more or less. The walls arc thick- 
ened, and show no clear line of demarcation between adjoin- 
ing tubes. Tabulfle few and remote. Mural pores doubtiully 
detected, ‘‘ Acanthopores” ^ are developed at the angles of 
junction of the corallites, but are comparatively few in 
number and of large size ; they appear at the surface in the 
form of blunt spines. In the axis of the corallum the coral- 
lites are polygonal, but they become more or less cylindrical 
as they diverge outwards, and in the peripheral region they 
are anniilafed with numerous close-set periodical thickenings. 

Ohs. In our fornjer memoir upon Stenojiyora {loc. cii.) we 
identified with the ])rcsent species certain examples of a 
Stenopora which had been siibiuitted to us by Mr. Jack, from 
the Permo-Carboniferous rocks of Queensland, and which we 
had carefully examined by means of thin sections. Our iden- 
tification rested upon the fact that the specimens in question 
agreed entirely in external form and in macroscopic characters 
with the Btrzcleckian type of 8. ovatciy Lonsd., preserved in 
the British Museum. We have, however, now oeen able to 
make a microscopic examination of thin sections of the type- 
sp)ecimeri of S. ovata^ and we find that in spite of the close 
external resemblance which it bears to the Queensland speci- 
mens, its minute structure is entirely different. The aoove 
definition of this species is therefore based upon the type-^ 
specimen of S. ovata^ and not upon the Queensland examples, 

♦ MuBt of tho species of Stenopora are provided with the siogular 
modified coralliles for which the name of ** acanthopores ** has rocently 
been proposed by Mr, A. II. Foord and om of the piesent writers (Ana* 
& Mag. Nat. Hist, ser, vol. xvi. p. 497). These remarkable structures, 
formerly spoken of by one of us under the name of ‘'spiuiform corallites, 
are exceedingly characteristic of the Montiouliporojas. This fact, taken 
along with other marked resemblances between the Stmopom and certain 
of the Monticuliporoids, has led us to think that too weight has per- 
haps been attached by De Koninck, as also by ourselves, to the value of 
the “ mural pores ” as a character of olossificatory vulue, There can ^ 
no doubt that the walls of the corallites in some (and probably in all) 
of the species of Stenoporce are pierced by irregular mural poreB, and hence 
we have formerly referred the genus to the Favositidas. In all other 
points except this the species of Stenopora are, however, most nearly 
related to the Monti culiporoids. The question therefor© arises whether the 
SUnoimce might not with propriety be regarded as an indepesdont fffOQf 
of Corals (probably Alcyonarian), resembling theMontiouli^roidsin 
general characters, but having perforate walls. 
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and we shall describe these latter under the name of B. 
a%i9tral%s. 

The character which distinguishes 8. ovata, Lonsd., from 
all the other species of the genus is the presence of a single 
large acanthopore at most of the an^es of junction of tlie 
corallites (PL IIL figs. 1 and 3^). This character is speci- 
ally noted by Lonsdale (Phys. Descript. N. S. Wales, p, 264). 
who mentions that there is only one relatively large tuDcrcle*’ 
in the interspaces between four mouths whereas in S. 
fasmamenstSy Lonsd., each tube is encircled by a more or less 
complete ring of acanthopores. The acanthopores in 8. ovata 
are not only few in number, but arc of liu*ge size, with well- 
marked thickened walls. The corallites are mostly oval or 
sub}X)lygonal, their walls completely amalgamated, and with 
but few and remote tabulae. There is no evidence that the 
tabular were perforated by any central aperture. There is 
also no conclusive evidence as to the existence of mural pores, 
though there occur here and there in long sections rounded 
apertures which may very probably be of this nature (PL III. 
fig. In the peripheral region of the corallum the coral- 

lites are furnished with regular and dose-set j)eriodical thick- 
enings (PL III. tigs. 2 and 4). 

Locality and Horizon, The Strzeleckiau type of 8, ovata 
was found in the Permo-Carboniferous roexs of “ Mount 
Wellington, Mount Dromedary, Norfolk Plains, Van Diemen’s 
Land ” (Lonsdale). In addition to the above-mentioned, the 
British Museum contains two examples from Tasmania, pre- 
sented by Dr. J. Milligan, We have examined these micro- 
scopically, and find them not to difier essentially from the 
type-specimen (see PL IIL figs. 3 and 4). The corallum, 
however, is more compressed, the corallites radiate from both 
sides of a central plane, and the acanthopores are relatively 
smaller than in the type, while the corallites themselves are 
also not so large. It would not appear, however, that these 
diiferences are of specific importance. ( (Ml, Brit. Mus.) 

Sienopora australis. Nich. & Eth., Jun, 

(PL IIL figs. 5 and 6.) 

tSUswMora ovata, Nich. & Lth., Jun., Ann. & Mag. Nat. Hist. 1870, 
voC vL p. 274, pL xiv, figs. 1-1 c. 

Spec. char. Corallum sublobatc or submassive, of cylin- 

• A tangential section of Stsnopora ovata, Lonsd., showing the solitary 
acanthopores, was figured by oue of us (Nicholson, Pal. Tab. Corals, 
p. 281) under the name o( S* toitnanmms, Ix^nsd. This section was 
taken, not from the Birseleckion specimen, but from one of the cotainples 
presented to the British Museum by Dr. J. Milligan. 

13 *^ 
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drical or flattened branches, which have a diameter of from 
less than 2 to more than 3 centirn. Corallites approximately 
vertical in the centre of the branches, but finally bending 
outwards nearly at right angles. In the central portion of 
the corallum the tubes are thin-walled and polygonal ; but in 
the peripheral part of their course they are annulated by perio- 
dical thickenings of the wall separated by unthickenea seg- 
ments, and they are here subpolygonal. The average diameter 
of the tubes is about ^ millim. The tabulae are few and 
remote, and few tlic most part placed at corresponding levels 
in contiguous tubes ; they appear to be sometimes complete, 
but they seem at other times to be perforated by a central 
aperture. Acarithofiorcs wanting. 

Obs. As before mentioned, this species so closely resembles 
the Htr/,(‘leckian type of S- ovaiUy Lonsd,, that we thought 
ourselves justified in placing it under the latter species. In its 
minute structure, however, it differs widely from S, ovata,md 
resembles no other species of the genus known to us. One of 
the most marked characters of S, australu^ in which it seems 
to stand alone among the species of Stenbpora^ is the total 
absence of acanthopores (Pi. HI. fig. 5). This character at 
once distinguishes tiie species from S. ovata^ Lonsd. It agrees 
with the latter in the fact that the walls of contiguous coral- 
lites are completely amalgamated, the primordial wall only 
being visible in the axis of the branclies, and also in the 
average size of the tubes ; but the corallites ore mostly more 
of a polygonal than of a simply rounded shape. As seen in 
longitudinal sections (PI. III. fig. 6) the corallites are thick- 
ened periodically in the peripheral region of the corallum by 
very regular fusiform thickenings placed at corresponding 
levels in contiguous tubes, as are also the tabulee. As seen in 
long sections the tabulasj appear to be complete^ but as view^ 
in tangential sections appearances are seen which are difficult 
to exjuain except upon the supposition that the tabular are 
perforated by a central aperture (PL III. fig. 6). Thus in 
many of the ‘corallites, as seen in tangential sections, we ob- 
serve a broad ring of light-coloured sclerenchyma inteitial to 
the proper walls of the tube and enclosing a central rounded 
aperture. What this ring is, unless it be a perforated tabula, 
it is difficult to see ; but there is the curious feature that it is 
usually separated from the true wall for a portion of its extent 
on one side of tlie tube. 

lu our former description of this species (foe. oii.) we de-^ 
scribed and figured the above-mentioned singular structures, 
but were unable to give any explanation of their nature, as 
.we believed the tabulce to be imperforate. We are obliged to 
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admit, however, that if this be their leal nature they differ in 
some inexplicable points from ordinary perforated tabulae. In 
Stenopora Howdi^ Nich, Annals,* ^ov. 1883, p. 285), 
the tabulaa are not onl;>r perforated bv central apertures, but 
this fact is quite as easily recognizable in long sections as in 
tangential ones. In this form, however, the tabuloB are 
extremely numerous, and the state of preservation is also 
very good. Mr. John Young has proposed Annals/ Sept. 
1883, p. 154) the generic name of Tahulipora for a coral 
allied to or identical with Stenopora Howsii, In all other 
respects, however, save as regards its perforated tabulsB, 
B. Ilowdi does not differ from the normal species of 
Stenopora* If no other species of Stenopora possessed 
perforated tabulaa, there would be ground for accepting 
^ibulipora as a subgeniis of Stenopora^ or perhaps as a dis« 
tinct genus. If, on the other hand, the structures above 
described as occurring in S. austraUa are really perforated 
tabulaj, tliere does not seem to be any need for a 8j>ecial 
generic name. Moreover, it is only on the supposition that 
perforated tabulos occur in the species of Stenovora generally 
that we can account for Lonsdale’s assertion tlmt the mouths 
of the corallites in tins genus are closed at the final period 
of growth.” In most of the specimens we have examined 
(except S* Ilowaii) the surface is so badly preserved that the 
characters of the mouths of the tubes could not be accurately 
determined; and in some (such as S* ovata^ Lonsd.), where 
tlie preservation of the surface was better, we have not been 
able to recognize any such closure of the mouths of the tubes 
In one of the figures, however, which Lonsdale gives of 8* 
taamamenda (Phys, Descript. N. S. Wales, pi. viii. fig. 2 A), 
the structure in question is well shown, and it corresponds 
entirely with what is seen in portions of the surface of 8* 
Howdiy where it is undoubtedly the result of the existence of 
perforated tabulae. Wc have ourselves observed the same 
structure in a single wiecimen of 8* tasmanienBia^ and we give 
a figure of it here (rl. HI. fig 11). We are therefore dis- 
posed to believe that perforated tabulae were generally, if not 
always, present in the species of Stenopora^ but that they 
were only produced (except in 8. Howsii) at the final period 
of the growth of the tubes, and that they were, with the above 
exception, very few in number. It should be borne in mind 
in this connexion that the state of preservation of almost all 
the Australian and Tasmanian specimens of Stenopora which 
have been examined by ns is highly peculiar. They are not 

^ Lonadale hbiiself states tliat he failed to recoguize the phenomenon 
here alluded to in the cose of 6’. ovafa. ^ 
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only highly mineralized, but they mostly exhibit in thin sec-^ 
tiona certain anomalous features which need not be further 
particularized here, but which render their structure in many 
respects very difficult of interpretation. In order to show the 
peculiar state of preservation here referred to, we have figured 
some of tlie sections precisely as they appear under the micro- 
scope (PI. 111. figs. 5-8). 

Locality and Formation. Permo-Carboniferous, Coral Creek^ 
Bowen-River Coal-field, Queensland. {ColL Geol. Survey, 
Queensland, and Brit. Mus.) 

Stenopora iasmaniensts^ Lonsdale. (PL III. figs. 9-12.) 

Stenopora iat^manienm. Lonsdale, in Darwin^s Geol. Oba. Vole. Islands, 
p. 161 ( 1 844) j and in Strzelecki’s Phys. Doscript. N. 8, Wales, p. 262, 
pi. viii. figs. 2-2 e (1845). 

(Non fStenojwra ta«man%enmy Nich. Pal, Tab, Corals, p. 281 (lB7t)), 
figure only.) 

Spec, char, Corallum branched, the cylindrical stems vary- 
ing from 1 to centim. in diameter ; rarely in the form of 
a thin flattened frond. In the branched specimens the coral- 
lites radiate from the central axis, the peripheral portion of 
the corallum (in which the tubes are specially thickened) 
being very narrow. In frondescent specimens the corallites 
diverge nearly rectangularly from both sides of a median 
piano, and the axial region of the corallum is non-existent. 
The annulkions or periodical thickenings of the walls in the 
peripheral region are very wide and run into one another, 
thus becoming comparatively indistinct. The corallites are 
oval, about ^ millim. in their long diameter, arranged in 
slightly oblique rows, with their long axes corresponding 
with the long axis of the corallum. Acanthopores are very 
numerous, arranged like the tubes in slightly oblique longi- 
tudinal rows, and forming a more or less complete ring round 
each corallite. Superficially the acanthopores api)ear as rows 
of small tubercles or minute apertures surrounding the mouths 
of the tubes. Tabulae arc very sparingly developed and 
appear in long sections to be complete ; but the moutus of the 
tubes are sometimes closed by perforated tabular. Mural pores 
not detected. 

Ohs, This species is at once recognized by its long oval 
calices an*anged in oblique longitudinal rows and by the 
similarly arranged rows of acanthopores (PL III. figs. 9 and 
11)« It a^ees with 8, ovata in the complete amalgamation 
of the walls of the corallites, which show no traces of the 
primordial wall. Transverse sections of the cylindrical speci- 
mens are remarkable for the great width of file axial region 
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of the corallum, the corallites in this region being angular 
and exhibiting the primordial wall distinctly. Another cha- 
racteristic feature is that the annular thickenings of the walls 
of the corallites in the peripheral region of the corallum are 
nearly continuous with one another (PI. III. figs. 10 and 11), 
and are not separated by marked unthickenod segments. 
Tabulse, further^ are very sparsely developed, and are often not 
recognizable at all. The mouths of the tubes, however, are 
sometimes partially closed by perforated diaphragms (PI. HI. 
figs. 11 and 12). These structures, as previously noted, 
can hardly be anything else than perforated tabulae, produced 
at the final period of growth, and they have been well figured 
by Lonsdale (Phys. Lescript. N. S. Wales, pi. viii. fig. 2 i). 
In longitudinal sections of the thickened peripheral region of 
the corallum the acanthopores are seen as conspicuous narrow 
tubes (PL III. figs. 10 and 11) running in the thickness of 
the walla. 

Locality and Formation. The original specimen of Steno- 
pora tasmaniensis^ Lonsd., appears to have been lost, as is 
also the case with the Strzcleckian type of the species. The 
British Museum, however, contains several specimens which 
more or less clearly belong to this form, viz. : — (1) A number 
of dendroid examples in a greenish ashy-looking matrix from 
Harper’s Hill, near Maitland, New South Wales. One of 
these specimens shows mural pores excellently. Thin sec- 
tions of one of these 8|)ecimeu8 are here figured (PI. III. 
figs, 9-11). (2) Two examples from Port Lowell, Tasmania, 

in a light shelly limestone. (3) A remarkable froiidescent 
specimen, numbered 48,746, also from Tasmania. In this 
example the corallum is only 3 millirn. in thickn(*.ss, and con- 
sists of two layers of corallites springing from a median 
plane (PL HI. fig. 12), (4) Two examples in a dark- 

coloured matrix, from Killymoon, near Fingal, Tasmania. 
(5) A large cylindrical branched stem, likewise from Tas- 
mania, and resembling the figured Strzcleckian type in 
general aspect. In minute structure, however, the tubes of 
the peripheral region shovr annular thickenings separated by 
distinct unthickened segments, thus giving rise to correspond- 
ing appearances in the tangential section ; and we are there- 
fore not clear as to the identity of this specimen with 8. 
tasmaniensis, 

Stmopora LeichhardtUy n. sp. (PL III. figs. 7 and 8.) 

I^ec. char. Corallum dendroid, of cylindrical branching 
stems, which vary in diameter from less than a centimetre up 
to li centim. liie corallites in the centre of the branches 
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are nearly vertical, with comparatively thin walk, and poly- 
gonal in eha] [)e. In the peripheral region of the corallum 
the corallites bend outwards nearly at right angles to the axis, 
the walls becoming thickened and being entirely fused with 
one another, while the visceral chambers become oval or 
rounded. The periodical thickenings of the walk of the 
tubes in the final portions of their course are mostly long and 
fusiform, and are generally placed at corresponding levels in 
contiguous corallites. The average diameter of the corallites 
is about \ millim. In the walk of the corallites in the peri- 
pheral region acanthopores are developed in great numoers, 
their shape being usually oval or subangular, their size large, 
and their walk not sjKJcially or only slightly thickened. 
Tabulm are very sparingly developed, and are only occasion- 
ally to be recognized at all. 

Obs. In its general form this species closely resembles S. 
ovata^ Lonsd., and the typical examples of 6'. iasmaniensia^ 
Lonsd. From these two species, however, the present form is 
distinguished, among other characters, by the extraordinary 
abundance and large size of the acanthopores. S. llowsu, 
Nich., has also very numerous acanthopores, but these are for 
the most part very minute, and the annular thickenings of the 
wall are quite different, while the tabulae are very numerous 
and are perforated. The acanthopores are best seen in tangen- 
tial sections (PI. III. fig. 7) ; but they are also well exhibited 
in sections of the peripheral region of the corallum, cutting 
the corallites longitudinally, in which they appear as delicate 
clear tubes running in the thickened walk of the corallites 
(PI. III. fig. 8). Tabulae are often not to be detected, and 
when present are very few in number. In tangential sections 
appearances arc occasionally to be detected which may per- 
haps be caused by the existence of perforated tabul® ; but as 
the specimens are in a very peculiar condition of preservation 
this cannot be. affirmed with certainty. None of our speci- 
mens exhibit the surface of the corallum, and we therefore do 
not know if the mouths of the corallites were closed at the 
final period of growth by the development of a perforated 
tabula, as seems to have been sometimes the case iu S, tasma^* 
niensia^ Lonsd., and probably in S. australis^ nobis. 

Formation and Locality. The specimens of this form which 
we have examined are from a purplish ferrugino-micaceous 
rock, of Permo-Carboniferous age, from Pelican Creek, half 
a mile above Sonoma and Bowen-Road Crossing, Bowen- 
Kiver Coal-field, North Queensland. {ColL Geoh Survey, 
Queensland.) 
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Stenopora Jackti, Nich. & Eth., Jun. 

Stenopora Javkii, Nicli. & Eth^ Jun., Ann. & Mag. Nat. Hint. 1879, 
vol. iv. p. 275, woodcut, fig. 1. 

Ohn. It is unnecessary for us to repeat the description of 
this form, as we have nothing fresh to add to the characters 
which we have previously (Loc» cit,) given of it. We have 
examined some further material ; but as the state of preser- 
vation of all the specimens we have seen is such as to forbid 
the preparation of thin sections, we have acquired no new 
knowledge as to its structure. The species is distinguished 
by the small size of its steins, the minuteness of the corallites, 
and the narrow and ring-like annulations of the tubes in the 
peripheral region of the corallum. It is also remarkable for 
the distinctness with which it exhibits minute irregularly 
distributed mural pores. 

Formation and Locality, Permo-Carboniferous, Coral Creek, 
Bowen-River Coal-field, North Queensland. {ColL Geol. 
Survey, Queensland, and Brit. Mus.) 

Sfenojjora informisy Lonsdale. 

Stenopora informing Louadale, in Strzelecki’s Phye. Descript. New 
South Wales, p. 204, pi. viii. figs, 4, 4<i (1845). 

Obs, The figured type of this species, now in the British 
Museum, is a portion oi a sublobate mass, 
preserved in a light brown rock, and itself 
silicified. It is about 2 inches wide and 
an inch or rather more in height, and its 
general appearance is very faitlifully given 
in Lonsdale’s figure (foe. ciL), The speci- 
men comprises the outer portion of a large 
corallum, and shows that the tubes, which 
are approximately vertical in the centre 
of the mass, radiate outwards in all 
directions with a gentle inclination. In 
the deeper parts of the mass the tubes are 
in the main cylindrical, but arc swollen at 
intervals, the swellings being of but small 
intensity and being pkced at correspond- 
ing levels in contiguous tubes (woodcut, 
fig. 1), Hence ^ the corallites are not in 
complete contact throughout, as is particu- A few of the tubes of 
larly well seen at the broken upper end StenMoraiufarmU^ 
of tile specimen, where the tubes are 
fractured transversely. The growth of (Drawn by Mr. A. 11. 
the corallum must have been periodic, as Foord.) 
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the entire mass is stratified, each stratum being from 2 to 8 
millim. in thickness. The diameter of the corallites is 
about one third of a millimetre. In the outer part of the 
corallum, when complete maturity has been attained, the 
corallites, still remaining cylindrical, become annulated with 
numerous well-marked and close-set rings of the regular 
Stenoporoid type. 

We were at first disposed to think that Stenopora mformiB 
might be the outer portion of a massive Stenopora^ of which 
S. crinita^ Lonsd., constituted the central or axial portion. 
We have, however, abandoned this idea upon the ground 
that the tubes in the deepest parts of the typo-specimen are 
always cylindrical, and are not in complete contact, whereas in 
8. criuita they are basaltiform and in contact throughout. 
Moreover the corallites in 8. informis have a diameter of only 
about one third millim., but reach half a millim. or rather more 
in diameter in 8 . crinita. 

Locality. Lonsdale gives Spring Hill, Tasmania/’ as the 
local it V from which the type-specimen was obtainea. {ColL 
Brit. Mus.) 

Stenopora crinita^ Lonsdale. (PI. IV. figs. 1-5.) 

Stenopora ennita^ I^onadale, in Strzelecki*8 Phys. Doscript, New South 
Wales, p, 265, pi. viii. figs. 5, 5 a (1845). 

Spec. char. Corallum massive or sublobate, of long coral- 
lites which radiate outwards gently towards th% surface. In 
the axial region of the corallum the corallites are basaltiform 
and in close contact throughout; but they become trans- 
versely wrinkled with narrow periodic annulations as they 
approach the final period of growth. The corallites are 
polygonal or subpolygonal, with comparatively thin walls, 
their average diameter being about halt a millimetre. Acan- 
thopores are devedoped at all the angles of junction of the 
corallites, and occasionally in other parts of the walls of the 
corallites. The walls of the corallites are periodically thick- 
ened by narrow ring-like annulations, which are found in all 
regions of the corallum, but are most abundant in the outer 
or peripheral zone. These annulations are comparatively 
wide apart, and are separated by long unthickened inteniodes, 
giving to longitudinal sections of the wall a characteristic 
moniliform aspect (woodcut, fig. 2). Tabulse are very 
sparsely developed in the axial region of the corallum, but 
are comparatively numerous in the peripheral region, and 
correspond in general with the thickened segments of the 
corallites. So far as determined, the tabulsB are complete and 
imperforate. Surface not observed. 
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Oba, The type-specimen of 8. crinitUy Lonsd., now in the 
British Museum, is a large mass about 4^ inches in length 
and composed of long basaltiform corallites, which diverge 
from one another by the interpolation of new tubes with a 
very gentle outward inclination. The average diameter of 
the corallites is about half a millim., and they are polygonal 
in shape and in close contact throughout. The growth of the 
corallum was periodic, and the entire mass (as shown in 
Lonsdale’s excellent figure) is stratified, the polygonal coral- 
lites showing a slight transverse wrinkling as they approach 
the upper surface of each successive stratum. It seems 
almost certain, however, that the type-specimen is only the 
central portion of a large corallum of which none of the outer 
portion is preserved ; and there is therefore no reason to doubt 
that the corallites in the peripheral region of the corallum 
would exhibit the characteristic annulations of the genus. 

Fig. 2. 



Sections of Stmopora crinita, Lonsdale (M^Comiick collection), enlarged 
twelve times. A. Tangential section, passing in part through the 
thickened nodes and in part through the unthickened segments of 
the corallites : a, aeanthopores. B. Vcjrtical section, showing the 
bead-like periodic thickenings of the walla of tho tubes and the 
tabulsB. Both sections show a dense brown-coloured irregular 
lining in all the tubes ; but this seems to be clearly due to minerali- 
sation, and is omitted in the figure. 


Indeed in other specimens which may be unhesitatingly 
identified with this species, and in which the external zone of 
the corallum is preseiwed, the corallites do actually show the 
periodic annulations which are found in all the other species 
of the genus. 

Thin sections of such specimens, taken in the peripheral 
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region of the corallum, exhibit exceedingljr characteristic 
appearances. In tangential sections (PI. IV. fig, 4, and wood- 
cut, fig. 2, A) tlie corallites are seen to be polygonal or sub*» 
polygonal in shape, and to be furnished with thin, completely 
amalgamated walls. The thickness of the walla varies 
according as the plane of the section corresponds with the 
thickened nodes of the walls or traverses the unthickened 
internodes (PI. IV. fig. 4). At all the angles of junction of 
the corallites are placed well-marked acanthopores, which are 
sometimes minute, but at other times large, circular, thick- 
walled, and showing a distinct lumen (woodcut, fig. 2, A). 
In longitudinal sections (PI. IV. fig. 5, and woodcut, fig. 2, 
B) the walls of the corallites are seen to be thin, but to be 
rendered raoniliform by small fusiform thickenings wliich are 

§ laced at corresponding levels in all the tubes. Tabulae are 
evelopod from these nodal points, but vary much in their 
numbers. Sometimes there are only very few of these struc- 
tures, but at other times they may be developed from almost 
every successive pair of nodal points. 

Thin sections of the type-specimen of 8, crinita show plie- 
nomena which are at first sight strikingly unlike those exhi- 
bited by the specimens just alluded to. Thus in transverse 
sections of the type-specimen (PI. IV. figs. 1 and 2) the 
corallites are seen to be polygonal and for the most part fur- 
nished with thin dark linear walls, at the angles of junction 
of which are placed small acanthopores. Here and there, 
however, at tolerably regular intervals, we observe groups of 
comparatively small-sized corallites, with thicker walls and 
larger acanthopores (PI. IV. fig. 1). The pe^pliar feature of 
this specimen, however, lies in the fact that the thin proper 
walls of the corallites are uniformly lined by a continuous 
investment of brown calcareous substance of considerable 
thickness (PI. IV. fig. 2). This investment is so invariably 
present, is so constant in its thickness, and so exceedingly 
regular in its development, that it has every appearance 
presented by the layer of secondary sclerenchyma which is 
deposited on the inside of the proper wall m Pachypora^ 
Laceriporay and other similar corals. Precisely the same 
thing is exhibited by longitudinal sections of the type-specimen 
(PI. IV. fig. 8), wnich show the proper moniliform walls of 
the corallites invested on both sides by the same dense and 
regular deposit. Our first impression therefore was that we 
had to deal here with a thick secondary investment of scleren- 
chyma, such as is found lining the visceral chambers in various 
tyj^s of tabulate corals. Further investigation, however, 
satisfied us that this view was untenable, and that this curious 
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investment^ in spite of its extraordinarily regular development, 
is of inorganic origin, and is produced by a post-mortem depo- 
sition of carbonate of lime within the cavities of the tubes* 
We have been led to this conclusion principally by two con- 
siderations. In the first place we found that in one speci- 
men of 8. crinitUf as above described, this secondary lining of 
the tubes had no existence at all (PI. IV. fig. 4). In the 
second place we found tliat in another specimen of the same 
Species this singular brown lining was present, but was irre- 
gular in its development, terminating m a ragged free edge 
where it surrounded the visceral chamber. We may therefore 
regard the figures in PI. IV. as belonging to one and the same 
species — those of the type-specimen (figs. 1-3) having under- 
gone this curious process of mineralization^ while those of the 
specimen in the iPCormick collection ’’ (figs. 4 and 5) are free 
from this. Such otlier differences as may be observed between 
these two seta of sections (apart from the absence or ])re8enco 
of this investment) are not only slight, but are easily explained 
by the fact that those of the type specimen are from the axis 
of the corallum, wliilo those of the second set are from the 
peripheral region. 

Formation and Locality. Permo-Carboniferous (?). The 
tj^pe-specimen is from lllawarra, New Soutli Wales. In addi- 
tion to the type-specimen the British Museum contains two 
specimens, in precisely the sam^ state of preservation as the 
type, collectecf by Dr, McCormick during the voyage of the 
* Erebus ’ and ^ Terror ’ in either Tasmania or *!New South 
Wales, Tliese specimens are distinctly sublobate in form, 
and it is from one of these that the sections represented in 
figs. 4 and 6, PI. IV., have been taken. Other specimens of 
this species contained in the collection of the British Museum 
are as follows : — (1) Two specimens from Wollongong, New 
South Wales, one of which exhibits tlio characteristic nodular 
appearance presented by so many of the fossils of that locality* 
In all essential respects these specimens resemble the type- 
^ecimen, one being massive and the other sublobate, (2) 
Three ailicified specimens, from Eaglehawk Neck, Tasmania. 
We have examined thin sections of one of these, and have 
little hesitation in identifying them with 8. crinita : but their 
state of preservation is very poor. (3) A small ailicified 
specimen, believed to be from Point Puer, Tasmania. 

Btenopora"? gracilis ^ Dana, sp. 

CS^iBietea aramlut. Dana, Wilkes* U. S. Explor. Exped. vol, x. Geolorv 
(1840), p. 712, Atlas, t. ii. figs. 10, 10 aU, 

Bpec^ char. '^Ramose, branches slender, to 3 lines 
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thick ; cells sub-elliptical and having the border a little promi- 
nent. Columns of the size, in the omta (about six to a line in 
breadth), even, with few constrictions.’^ {Dana.) 

Obs. Wo have never been able to satisfactorily detect this 
species in any collection of Australian Stenoporm yet examined 
by us. It appears, however, to be distinguished by the 
remarkable paucity of annular thickenings and constrictions, 
or, at times^ their total absence. This feature has led us to 
even doubt if it be a Stenopora^ although in general habit it 
bears a strong resemblance to the other previously-cited 
species. 

Formation and Locality. Carboniferous ?, Wollongong 
Point and Black Head, Illawarra, New South Wales (Dana), 

Sfenopora? sp. 

Slenopot^a ? Nich. & Eth., Jun., Ann. & ^lag. Nat. Iliat. 1879, 
voi. iv. p. 276 . 

Obs. In our paper on the Palasozoic Corals of Northern 
Queensland ” we drew attention to what may prove to be 
another species of Stenopora. For further information we 
refer to our previous description, simply remarking that we 
are not at present in a position to offer additional particulars. 

Formation and Locality. Carboniferous, (lynipie, North 
Queensland. (Coll, Brit. Mus. and Geol. Survey, Queensland.) 


EXl’LANATION OF THE FLATJ<:S. 

Platk III. 

Fig, 1. Tangential section of the Str*©leckian type-specimen of Stenopora 
• ovatUf Lonsd,, enlarged about twenty-four times. 

Fig, 2, Longitudinal section of the same specimen, similarly enlarged. 
p, supposed mural pore. 

3. Tangential section of another specimen of Stenopora ovata^ Lonad. 
(from the Milligan collection), enlaiged about twenty-four 
times. 

jF^, 4. Vertical section of the same, similarly enlai^d. 

Fig. 5, Tangential section of IStenoj^ra auttraf($f Nich. k Eth., Jun., en- 
larged about twenty-four times. 

Fg. 6. Vertical section of the «ame< similarly enlarged. 

Fg. 7. Tanffontial section of LeimhardtUf Nich. k Eth., Jun., 

enlarged about twenty-four times. 

Fig, 8. Vertiem section of the same, similarly enlarged. 

Fig. 9. Tangential section of Stenopora tiumanieimSf Lonsd., enlarged 
about twenty-four times. 

Fg. 10. Longitudinal section of a lew of the tubes of the same, similarly 
enlarged. The section is taken from the outer part of a trans- 
verse slioo. 

Fig. 11. Mouths of some of the coraUites of 8, fosmoasiensts, Lonsd., 
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slightly enlarged, showing the soinifomi ierimnations of the 
ocauthopores and the perforated tabuloj closing the tube-mouths, 
(Copied from Lonsdale.) 

Ftp. 12. A few of the cell-moutlis of fStmopora tawianiemUf enlarged 
about twenty-four times. The ocnnfhopores are seen, and some 
of the tube-mouths are furnished with a perforated taoula. 

Fig, 13, Longitudinal section of a frondeecent specimen of S, ta^maniensUf 
enlarged about tw eiity-foiir times. 


Vl.ATK IV. 

JFSg, 1. Transverse section of the typo-^^pecimen of Stmopora crinitay 
Lousd., enlarged about twehe times. 

Fig, 2. Part of tlie same section, enlarged about twenty-four times. 

jF'fy. 3. Longitudinal section of the same, enlaiged about twenty-four 
times * 

Fig, 4. 'llangential section in the poriphoral region of the eorallum of 
another spt'cimen of iV. criminy enlarged about twenty-four 
times. The seetion traverses in part the thickened portions of 
the corallites and in jiart the unthickeiu'd sfjgments. 

Fg. b. Longitudinal stMtion of the same specimen, enlarged about 
twenty-four times. 


XVII . — The Abyssal Decapod Crustacea of the ^ Albatross^ 
Dredgings in the Norik Atlantic By Sidney I. Smith. 

The most interesting feature of the Crustacea collected by 
the ^ Albatross ’ is me great number of very deep-water or 
abyssal species of Uocapoda obtained in a restricted region of 
the western Hoxtli Atlantic. The whole number of species 
of true Decapoda dredged by the ^ Albatross ’ is over 130 ; 
but nearly half of these arc from shallow or comparatively 
shallow water. None of the shallow-water siiecies were taken 
below 1000 fathoms, and it is perhaps best to limit the 
abyssal fauna to depths greater than this, although some true 
deep-water species are excluded by adopting so great a depth. 
Taking this limit strictly we have 44 abyssal species, as 
shown in the following : — 

* This article ia in the main abstracted from the introductory portion 
of the nuthor’a ‘^lleport on the Decapod Crustacea of the ‘Albatross* 
Dredgings off the East Coast of the United States during the Summer 
and Autumn of 1884,” with twenty plates, recently presented to the U.S. 
Commissioner of Fiali and Fisheries, by whose permission it is here pub- 
lished in advance of the Government report. The collections made by 
the * Albatross * in the West-Indian region during the winters of 1884 
and 1886 are nut referred to in this article, which applies exclusively to 
the r^on north of Cane Hatteras ^ but some of the results of a jpartial 
examination of the ooUectione made in the eummer of 1885 are included. 
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Liet of Decapoda taken heloio 1000 Fathom in the North 
Atlantic by the * Alhatroes ' in 1883-85, with the Bathy^ 
metrical Range of each Species, 

BRAOIIYURA. 


Canojioit>ea. 

fatlis. 

1. Goryon quiiiquodoBB, SmiOi 105 to 1081 

Borippoidka. 

2. Ethuaina abysaicola, Smith 1407 to 2221 

ANOMdKA. 


LriHODOIDKA. 


S. Lithodea Agassizii, S?nith 410 to 1255 

PACiUROlDEA. 

4. Parapagurua pilosimaniia, Smith .... 250 to 2221 

GALATHEOIi>EA. 

# 

5. Mmiidopsis cuxvirostra, Jf^iteavea. , 75 to 1290 

(5. cra«sa, Smith 1742 to 2tl20 

7. fiimilia, Stnith 1060 

8. Bairdii, Smith 1497 to 1742 

9. roatrata (A, M.^Edwarda ap.) , 1008 to 1366 


MACRURA. 

EnroNTiP.i:. 


10. Pontacheles aculptuu, Smith 260 to 1081 

IX. nauua, Smith 706 to 1917 

12. — debilifi^ Smith 1290 to 1309 

CaANGONlDJB, 

13. Pontophilua abyssi, Smith 1917 to 2221 


Olyphocranoonid.®. 

14. Glyphoorangon actilptua, Smith .... 1000 to 1434 
16. longiroatria, Smith. 

Alpheir®. 

16. Ikthocariii gracilis, Smith 888 to 1043 

17. Heterocarpus oryx, A. M.'-Edward$. 1081 

Nbmatocarcinip®. 

18. Nematocarcinus ensifenis, Smith . . 688 to 2038 
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m 


MtBB8nD4B. 

faths* 

10. Acanthephyra Agassizii, Smith .... ^ 


20. , flp i>069 

21. microphthalrna, Smith ...... 2574 to 2020 

22. breviroatris, Smith 1305 to 2040 

23. grocilia, Smith 2512 

24. Oplopborus, sp. 1350 

25. Notostoiuiia robiistus, Smith 1809 to 1656 

20. ^iacus, Smith 2<)40 

27. Meuiugodora moUia. Smith 1100 to 1030 

28. Hymeiiodora glacialis, O, O. Sara . . 2il09 to 2949 

20. gmcilia, Smith 820 to 2949 

r 

pASiPUAIDJIfl. 

30. Pafliphae princeiis, Smith ........ 444 to 1842 

81. ParaptisipnatA fluWtifrona, ., 510to21M9 

32. crifltato, Smith 820 to 1(528 

33. conipta, Smith 1637 to 2309 


PMNJBID.*:. 

34. Hymonopenmua microps, Smith . 

35. Ariateufi P tridena, 

30, FToporandus tenor, Stniftf, 

37. Amalopcna^us elegaua, Smith . . , 

38, Jlentlicecetes Bartlotti, Smith , , . 
89. Benthouectoa fllipea, Smith ..... 

^ 40. Btmthoflicymua P carinatua, Smith 
41 , moratus, Smith 

SKRaKSTID.^’E. 


42. Rorgoetea arcticua, Kniyer 221 to 2516 

43. robuatiia, Smith 500 to 2574 

44. niollia, Smith 373 to 2949 


The following species, though not yet recorded from below 
1000 fathoms, might properly enough be added to this list, 
as they all undoubtedly extend below the 1000-fathom line ; — 


fatha. 

45. Bclerocran^on Agaasixii, Smith .... 390 tu 959 

40. Sabinea pnneepa, Smith 853 to 888 

47. NeinatocaroinuH curaor, A, M,'^JEdw. 384 to 838 

48. Acanthephym eximia, ...... 938 

49. Ephyrina lleuedicti, ihnith 969 


* A small epocimen, tin^uostionably of this sweios, was taken at the 
surface in a hancl-not at 10.45 p.ai., Aug, 11, 1884, north lat. 39® 35‘, 
west long. 71® 18' approximately. The specimen was kept alive for half 
an l^our, ahd then placed in alcohol while atUl alive. 

Ann, S Moff. N, Hist, Ser. 6. VoL xvii. ^ 14 


906 to 2620 
843 to 2620 
12(H) to 2949 
445 to 2369 
578 to 1081 
093 to 1043 
1020 

1537 to 1710 
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The first question which arises in diaciissinf!^ the bathyme- 
trical habitats of the species in this list is: Which of them 
actually inhabited the bottom, or the region near the bottom, at 
the depths from which they are recorded, and what depths do 
the remaining species inhabit ? That none of them are truly 
pelagic surface species may, I think, be taken for granted, for 
with the single exception of Acanthephyra Agaeeizii none of 
tlie free-swimming species have been taken anywhere near 
the surface. 

The first fifteen species in the list, and 45 and 46 as well, 
are unquestionably inliabitants of the bottom, and never swim 
any great distance from it. Nos. 16, 17, 18, and 47, though 
species which may swim freely for considerable distances from 
the bottom, undoubtedly rest upon it a part of the time, the 
structure of the pera3opods being fitted apparently to do this. 

The species of Acanthevhyra^ Oplophorus^ Ephyrina^ NotO’* 
stomus^ Memngodoray and Hymenodora^ which are very much 
alike in the structure of the articular appendages and branchice 
and are here grouped together as Micrsiiche, are among the 
most common and characteristic forms taken in trawling at 
great depths ; and it is perhaps doubtful whether any of them 
are, strictly speaking, inhabitantl“of the Iwttom. The occur- 
rence at the surface of a living and active specimen of Acan^ 
ihephyra Agamzii shows that this species at least is capable 
of living at the surface in water of a temperature raoie than 
thirty degrees liigher than that of the abyssal depths. Such 
facts make it very difficult to draw any conclusions from the 
mere finding of specimens of any free-swimming species in 
the trawl coming from particular depths, and we are compelled 
to resort to the structure of the animal itself for evidence as to 
the depth of its habitat. The highly-developed black eyes, 
the comparatively small eggs, and the firm integument of 
Acanthephyra Agasehii and A. eximia are some evidence, 
though perhaps inconclusive, that these species do not nor- 
malljr inhabit the greatest depths from which the former 
species has been recorded; ana neither the length nor the 
structure of the peraeopods shows special adaptation forrestinjg 
on soft oozy bottoms. We are therefore led to conclucm 
that these two species normally inhabit the upper part of the 
vast space between the surface and bottom regions. The 
similarity in the structure of the peraeopods in all the species 
of the genus except A. gradlia apparently indicates similarity 
in habits ; but the imperfectly developed eyes and soft integu- 
ment of A. microphthalma and A* urevirosiru are evidence 
that these species inhabit greater depths than A* Agaaaizii 
and A. eximia^ and that they are truly abyssal if not bottopi- 



DBcapod OruBtacm of ih^ North Atlantic, 191 

inhabiting species, and their absence from the trawl when 
coming from moderate depths, as shown in the records of their 
capture, helps to confirm this* The small number and great 
size of the cgjGcs of A, gracilh would seem to indicate an 
abyssal habitat for tliat species also; but the large black 
eyes are probable evidence that it does not descend to the 
extreme depths inhabited by A. microphthalma. 

Their similarity of structure makes it probable that the 
species of OplophorMn^ Evliyrina^ Notoatomus^ Meningodxyray 
and Hymenodora are similar in habits to the species of Acari” 
tliephyrat and the structure of their eyes and integument, and 
the small nural)pr and great size of the eggs in the species in 
which tlicy arc known, as well as the records of their capture, 
indicate that they are all abyssal or at least deen-water species. 

The form of the body and the structure of tlie peraeopods of 
Pasij)hac princepn indicate tli^t, like the other species of the 
genus, it is a freo-svvimming species, probably never resting 
on the bottom. It is probably neither a truly abyssal nor, 
judging from the size of the eggs as well as the records of its 
capture, a surface species. The structure of the eyes, the 
very small number and great size of the eggs, and the soft 
integument of the species of Parapasipliai^y render it probable 
that they are really abyssal species, though probably not con- 
fined to the immeaiatc region of the bottom. 

The eight species of Penasidie in tjie list are undoubtedly all 
free-swimming forms not confined to the immediate region of 
the bottom ; but, judging from the relatively small size of the 
eyes and the presence of well-developed ocular papillss, they 
are all deep-water if not abyssal species. 

The records of occurrence of the three species of Sergestes 
show that they are not confined to abyssal depths. The 
relatively small eyes and exceedingly soft integument of S, 
mollis would seem to indicate that it inhabited much greater 
depths than the other species ; but the records of its capture 
afiford no additional evidence of this. 

We may then divide these species provisionally into the 
* four following classes 


I. Species inhabiting the Bottom or its immediate 
Neighbourhood, 


Osryon quinquedens. 
Ethusma abya»ioola. 
Lithodee Agansicii. 
Parapagunis piloahnanus. 
Mumdopds curvirostra. 
•— crassa. 


Munidopsis fiimilis. 

Bairdii. 

rofltrata. 

Pentacholes scupltus, 
nanus. 

— debilis. 


14 ^ 
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ScleTorrongon Aga^Hjzn. 
PontophiluH abyf»w. 
Sabinoa princejjy. 

Glyph ncraiigon sculping 
longiroatrie. 


ilythocark gracili?. 

II eterociii'pus oryx. 
NornitUK’HrciiJus onsiferus. 
— cursor. 


II. Specie/t probably not confined to the. tmmedkiie Neiyh^ 
hourhood of the Bottom^ hut showing structural evidence of 
inhabiting Abyssal De^yths, 


A ctiBthepbyra nncrophthalma. 

brt'virostris. 

Gplophorus, ap. 

Notofltomua robustus. 

viftcus. 

!M< ningu<lora mollis. 


Ilymenotlora glacialiM. 

gracilis. 

Parapasi ]>1 \ ao aulcatifrons. 

crintativ. 

compta. 


III. Doubtful f but probably inhabiting Abyssal Dejyths. 


Acantbophyra pracilis. 
Pphyrina Poncdicti. 

H y m cnopoufo ua m i crops . 
Ariateiifl r tridoiis. 
Ilopomadus toner. 
Anuilopeiicoua olegans. 


Pcntboficoles Bortlctti. 
Hcjithonoct(*» fllipos. 
BenthoRicyimH ? cariiiatiis 

moral us. 

Sergostes nioUia. 


IV. Species probably not inhabiting Abyssal Depths. 

Acanthepbyra Agassizii. Pasiphao princf'ps. 

eximia. Sorgestos nrcticua. 

, sp. • — robustus. 


Summing up theao lists according to the greatfist depths 
from which the species are recorded, we have the following : — 


Class. 

Abyssal. 

Itclow KKX) 
taths. 

Below 2000 
fatha. 

1. From the neighbour^ 
hood of the bottom 

21 

18 

— 

n. Abyssal, but not con* 
fined to the bottom. 

n 

11 

7 

III. Doubtful, but probably 
abyssal 

i 

11 

10 

1 

0 



IV. Probably not abyssal . . 

c 

1 ^ 1 

4 

Total 

4» 

44 

22 


The great differences in depth through which some of the 
species, unquestionably inhabiting the region of the bottom, 
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are recorded as ranging is worthy of notice. Of the 18 
inhabitants of the neighbourhood of the bottom which are 
recorded as takini below 1000 fatlioms, 9 have a recorded 
langi* of ovi‘r 800 fathoms, and one of them, Pampagurns 
pilimjtianuit^ of ncfirly 2000 fathoms. The case of the Pam- 
paguras is very remarkable. It was taken at fifteen stations and 
in from 250 to (>40 fatlioms by the ^ Fish Hawk ’ and ^ Blake ’ 
in 1880-82, and in gi*eat abundance at one station in 519 
fatboniH, where nearly four hundred large specimens were 
taken at once. All these earlier specimens were inhabiting 
carcinoocia of Epizomithus paquriphllm. 

In the ‘Albatross’ dreaguiga of 1883-85 it was taken at 
twenty •one stations, ranging in depth from 353 to 2221 
fathoms ; but at fourteen of these stations, all of which were 
below 1500 fathoms, none of the specimens were associated 
with tlic same species of Epifioanthm^ some of them being in 
Epizoanthm abg»s others in naked gastropoil shells, and 
Olliers still in an actiiiian polyp, apparently the Urticina 
oonsorsy Venill, which often serves for the careinoecium of 
JSgmpdfjuvHs jtictua from l(>4 to 204 fathoms. 

3 iic large size of many of the species is very remarkable, 
but no more so than the apparent absence of all very small 
species of Decajjoda from tlie abyssal fauna. Of the forty- 
nine species enumerated above, not one can be considered small 
for the group to which it belongs,, while more than a dozen 
of them are very large. Gergon quinquedens is one of the 
largest liracliyurans known, tlic carapace in some S|)ccimen8 
"being 5 inches long and 0 broad ; specimens of the great spiny 
Lithodea Agassiz ii measure 7 inches in length and (j in breadth 
of carapace, and the outstretched legs over 3 feet in extent ; 
Munidopsis crasai^ Uairdii\ and rosfrnta are the three largest 
known species of Gahuheidee; SabinGa princeps reaches over 
5 Inches in length, and is probably the largest known Cran- 
gonid, though its size is very nearly equalled by the species 
of Glgqdiocrangon ] }soii>Htomus robastus is often 6 inches in 
length and veiy stout ; Pasiphae princeps attains a length of 
nearly 3 inches, and is a giant in the family to which it 
liclongs ; Aristeus'^ tridens equals a foot in length, and is but 
little larger than Ilipomadus (ener ; and Sergestes robustus 
and nioUia are apparently the largest known species of Ser- 
gestidee. 

The colour of the abyssal Decapoda is very characteristic. 
A lew species are apparently nearly colourless ; but the great 
majority are some shade of red or orange, and I have seen no 
evidence of any other bright colour. A few species from 
between 100 and 300 fathoms are conspicuously marked with 
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scarlet or vermilion ; but such bright markings were not 
noticed in any species from below 1000 fathoms. Below 
this depth orange-red of varying intensity is apparently the 
most common coloui*, although in several species, very notably 
in NotOfiU)inus rolustus^ the colour is an exceedingly intense 
dark crimson. 

The structure of the eyes of the abyssal Decapoda is of tlie 
highest interest, and worthy of the most minute and careful 
investigation and comparison with the corresponding struc- 
tures ot shallow-water species. Such an investigation I have 
not been able thus far to make ; but the importance of the 
subject induces me to record the results of a superficial exa- 
mination of the external elwiracters of the eyes of most of the 
abyssal species from the ^ Albatross ’ collections. 

Jf we exclude from this examination all the species whose 
bathymetrical habitat is in any degree doubtful, and examine 
the twenty-one species given as inhabiting the immediate 
neighbourhood of the bottom, we find that Geryon qui/^quedenSj 
Lithodes Agassizii^ and Sahinea princeps liavc normal well- 
developed large black eyes, apparently entirely similar to those 
of the allied shallow-water species ; Hclerocrangon Agassizii^ 
Bythocaris gracilts^ Ihterocarpus oryxy emaiocarcinm ensi^ 
firuSj and A. cursor have normal black eyes a little smaller 
than the allied shallow-water species ; Ethusina abyssicola 
and ParapaguruB rdlosimanua have distinctly faceted black 
eyes, which, though veiy much smaller than in most shallow- 
water species, are still fully as largo and apparently quite as 
peifect as in those of some shallow-water species, in which 
they are evidently sensitive to ordinary changes of light. The 
eyes oi the species of Olyphocrangon are very large, with the 
faceted surface much larger than in the allied shallow-water 
species ; but they arc borne on very short stalks with compa- 
ratively little mobility, and have dark purple instead of black 
pigment ; the eyes of Pontophilun ahyssi are lighter in 
colour than those of the species of Glyphocrangon^ but arc 
faceted and apparently have some ot the normal visual 
elements ; all the species of Munidopeu and Pentachclea have 
peculiarly modified eyes from which the normal visual elements 
are apparently wanting. Of these twenty-one abyssal species, 
eight are thus seen to have normal black eyes, two have 
abnormally small eyes, and three have eyes with pui*plish or 
very light-coloured pigment, while eight have eyes of aoubtful 
function. If we confine the examination to the five species 
taken below 2000 fathoms, we have one with well-developed 
black eyes, two with abnormally small black eyes, one with 
light-coloured eyes, and one with eyes of doubtful function. 



Decapod Orustcma of the North Atlantic^ 19S 

These facts and the comparison of the eyes and the colour 
of the abyssal species with the blind and colourless cave- 
dwelling Crustaceans certainly indicate some difference in the 
conditions as to light in caverns and in the abysses of the 
ocean, and make it appear probable, in spite of the objections 
of the physicists, that some kind of luminous vibrations do 
penetrate to depths exceeding even 2000 fathoms. The fact 
that, excluding shallow-water species, there is no definite rela- 
tion between the amount of the modification of the eyes and 
the depth which the species inhabit, many of the species with 
the most highly modified eyes being inhabitauts of much less 
than 1000 fathoms, might at first be thought antagonistic to 
this view. But when we consider how vastly greater the 
purity of the water must be iu the deep ocean far from land 
than in the comparatively shallow waters near the borders of 
the continents, and how much more transparent the waters of 
the occtlii abysses than the surface waters above, we can 
readily understand that there may usually be as much light 
at 2000 1'athoms in mid*oceau as at 500, or even at 200, near a 
continental border. These considerations also explain how 
the eyes of spociineus of species like Parupagurm pilosimanua^ 
coming fiom 2220 fathoms, are not perceptibly efifterent from 
the eyes of specimens from 250 fathoms. 

Although some abyssal species do have well-developed 
black eyes, there can be no question tliat there is a tendency 
towards very radical modification or obliteration of the normal 
visual organs iu species inhabiting deep water. The simplest 
and most direct form of this tendency is shown in the gradual 
reduction in the number of the visual elements, resulting in 
the obsolescence and iu some cases in final obliteration of the 
eye. The stages of such a process are well represented even 
among the adults of living species. The abyssal species with 
black eyes referred to in a previous paragiaph coulaiu the first 
part of such a series, beginning with species like Gergon 
gutnquedens and Lithodes Agamizii ending with Ethmina 
abysaicolay in which there are only a few visual elements at 
the tips of the immobile eyestalks. A still later stage is re- 
presented by A. Milne-Edwards’s genus CymonomuSy m which 
the eycstalxs are immobile spiny rods tapering to obtuse 
points, without visual elements or #eveu (according to tlie 
desadption) a cornea. Cymonomus is not known to be an 
abyssal genus, neither of the species having been recorded 
from much below 700 fathoms, and is a good example of the 
fact already mentioned that many of the species with the most 
highly modified eyes arc inhabitants of comparatively shallow 
water. There are, however, several cases of closely allied 
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fipeciea inhabiting different depths where the eyes of the deepet- 
water species are ranch the smaller ; for example : Hympa^^ 
gurus ^7tctu8y 164 to 264, and Parapcigurits pilosimanus^ 250 to 
2221 iathoms ; Pontophtlus gracilis^ 225 to 458, and abyssi^ 
1917 to 2221 fathoms ; and Nemaiocarctnus cursor ^ 384 to 838, 
and N, ensiferusj 588 to 2033 fathoms. 

In a large number of deep*water and abyssal species the 
ocular pigment is dark purplish, brownish, reduish^ light 
purplish, light reddish, or even nearly colourless, while the 
number of visual elements may be cither very much less or 
very much greater than usual. The eyes of the species of 
Olyphocrangon and of Benihonectes are good examples of 
liiglily developed eyes of this class. In many cases the presence 
of light-coloured pigment is accompanied with reduction in 
the number of visual elements precisely as in black eyes, 
Parapasipha^ sulcatifrons^ P, crisfata^ Acanthephyra viioroph^ 
thalma^ and the species of Hyrnenodora being good ex- 
amples. 

In other cases there are apparently radical modifications in 
the structural elements of the eye without manifest obsoles- 
cence. The large and highly-developed but very short-stalked 
eyes of the species of Olyphocrangon ^ apparently specialized for 
use in deep water, probably represent one ot the earlier 
stages of a transformation which results finally in the oblite- 
ration of the visual elements of the noimal comjxiund eye and 
the substitution of an essentially different sensory structure. 
In Pontophilus abyssi the transformation hagr gone further ; 
the eyes, though fully as large as in the allied shallow-water 
species, are nearly colourless, not very distinctly faceted, and 
have piobably begun to lose the normal visual elements over 
a portion of the surface. In the eyes of several of the species 
of Mimidopsis the normal visual elements have entirely dis- 
appeared, and there is an expanded transparent cornea backed 
by whitish pigment and nervous elements of some kind, I 
am well aware that there is as yet no conclusive evidence that 
these colourless eyes are anything more than the functionless 
remnants of post-embryonic or inherited organs ; but the fact 
that in some species they are as large as tlie normal eyes of 
allied shallow-water forms is certainly a strong argument 
against this view, in the species of Pentachmes there is 
still better evidence that the eyes are not functionlees ; for, 
although they have retreated beneath the front of the cai’a- 
paee, they are still exposed above by the formation of a 
deep sinus in the mai*gin, and the ocular lobe itself has thrown 
off a process which is exposed in a special sinus in the ventral 
margin. It is easy to conceive how these highly modified 
eyes of Pentachehs may have been derived from eyes likcyfhose 
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of the species of Glyphocrangon and Pontophilue ahyesi tliroa^jh 
a stage like the eyes of Calvaria ^ which are practically 
sessile, have lost all of the normal visual elements, and have 
only colourless })i.ii:ment, but still present a largo llattcned 
transparent cornea at the anterior margin of the carapace. 

It is interesting to note that the highly modified eyes of 
Pentacheles are found in a well-defined group, all the species 
of which huvt* probably been inhabitants of deep water 
for con8i<lerable geological periods ; wliile the equally cleep- 
Avater sjiecies with less modified or obsolescent eyes are much 
more closely allied to shallow-water species*, from whose an- 
cestors they may liavc been derived in comparatively recent 
times. 

The large size and small number of the eggs is a very 
marked characteristic of many deep-sea Decapoda. The eggs 
are extraordinarily large in several species of MunidopsiSj 
Ohfphocrangon^ and Bythocansy and in Elaamonotus inermisy 
Sabiuea prince2yHy and PasfjjfiaS jyrmceps. But the largest 
Crustacean egg which 1 have seen is that of the little shrimp 
Parapaaiphnh sulcatifronsy which carries onl^ from fifteen to 
twenty eggs^ each of wliich is more than 4 inilliin. in diameter, 
and anproximately equal to a hundredth of the bulk of the 
animal producing it, My suggestion (Amer. Journ. Sci, xxviii. 
p. 56, 1884) that the great size of the eggs in the deep-water 
Decapoda was probably accompanied by an abbreviated 
mefamorphosis within the egg, thus producing young of 
large size and in an advanced stage of development, specially 
fitting them to live under conditions similar to those envi- 
roning the adults, has already been proved true by Prof. G. 
0, ISars in the case of BythocarisdeucojnSy in which the young 
arc in a stage essentially like the adult before leaving the egg. 

Altliough the great size of the eggs is higlily characteristic 
of many deep-water species, it is by no means characteristic 
of all ; and, as the following Table of measurements shows, 
the size of the eggs has no definite relation to the bathyme- 
trical habitat and is often very different in closely allied 
species, even when both arc inhabitants of deep water. For 
example, the eggs of Acanth&phyra gracilis are very large, 
while those of A. hrevirosiris and A, Agassizii are normally 
small, and those of Pmiiophilas ahyasx are fully as small us 
in the comparatively shallow-water species of the genus, and 
much smaller than those of many shallow-water species of 
Grangonidas. 

For the purjK)sc of comparing the size of the eggs of deep- 
and shallow-water species, measurements of the eggs of a 
number of species of Decapoda, and in some cases the number, 
oi:^approximatc number, carried by an individual, arc given in 
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XVriI. — On the Oeodrphagous Coleopfera collected hy Mr, 
Oeorge Lewis in Ceylpn. By II. W. Bates, F.R.S. 

[Concluded from p. 150.] 

Subfamily LACUNOFuotnNJB, 

Se I ina W ssterynan n i, 

Selina Westermnnni^ Motschnlftlcy, Ent. 1857, p. 110, t. i. 6; 
Schaum, Bcrl. ont. Zeit. 1800, p. 172, t. iii, fig lirt, 6 {^Pselapha- 
nai setoms^ Walker, Ann. k Mag. Nat. Hist. 1850, iu. p. 62) ; Water- 
house, Aids to Jdontif. no. 15, pi. cxx. 

Teradeniya ; running in moist places in the lialf-dry river. 
Subfamily OjbACAKTnmM. 

Ojph ion ea cya noceph a la. 

Ophmiea cyanocephahf Fabr. Ent. Syst. Suppl. p. 00; Doj. Sp. G^n. 
i, p. 173. 

Colombo, in marshes. 

Opli ionea in terst hi a Us. 

Ophionea mtet'afitialiSf Schmidt-Gobel, Faun. Col. Birin, p. 20. 
Colombo, in marshes. 

Caanonia hoemorrholdalw. 

Camonia hamorrhoid^liSf Motschulaky, Bull. Mosc. 1804, ii. p. 219 ; 
Chaud. Bull. Mosc, 1872, i. p. 404. 

Colombo, in marsliea. 

This species must be very near Nietner’s C. punctata (Ann. 
& Mag. Nat, Hist, 1858), but his description does not agree 
in many points, especially in the colour of the palpi, base of 
antonuic, and legs. 

Subfamily Polysticiiinas. 

Planetcs simplex, 

E. eleyanti (Nietner) afflnis ; diffort colore supra toto uigro ; episto- 
mato, partibus oris, antennia podibu8(]ue rufo-testaceis ; capita 
thoraceque poliiis discrete punctatis, vertioo medio impunctato ; 
thoraoo sat an gusto, subcordato, tiugnlis postieis subacutia, mar- 
gino teniiiaiigufttiasime redexo ; ol) lns subopacis, liueis totia fero 
aequaliter elevatis. 

Long. 7 millim. 

Peradeniya ; dry sandy bed of river. 

One example only. 



200 


Mr, II. W. Bates on Oeodt,phagoua 


Ihlhiodes tuprobanfv, 

IlflUioilvn taproh(m(r^ Westwood, Trans. ICnt. 8oc. iv. p 271), t xxi. 
Ji. 

Kitugallr, ill Kost-liuu^io^ at niglif, 

r/t ^Hocrotapkas ceylon teas, 

P/tt/mrrotaphus cfylimwuSf I'arry, Trans. Ent, Soo. p. 180, t. xviii. 
4. 

Dikoya, 

rogonogloasm ? 

Knndy. 

One exiiin])l(*, apinirently helou^in*^ to this ^eriiis, but 
dilH*riii;L; in the U])|)er Hurface bein^ elotherl with blende hairs. 
It is, however, not in good condition and c-innot be satisfac- 
torily dctCHiiincd. 


Subfamily llELtuoNiNM, 

( Ireagris lahnma . 

Creapiis lalyi'omf Nietnor, Journ. As. Soc. Beng. 1857, p. lilO. 

Acanthuyetum piceiiiSy Hchnum, Berl. ent. Zeitschr. 18(13, p. 80. 

(yoloinbo, old trees. 

Chaudoir restored the genus Creagris (Nictn.), which 
Schauin liud ineorjKiratcd with Acanthogenm^y on account of 
the bilobed penultimate tarsal joints of the species on which 
it was founded ; with this he restored also the specific name, 
changed by ydiaum, as it had been previously used by Dcjeaii 
for an African .spcadcs of Acanthogenius, 

Omphra mjipes, 

0)}iphra rujipes, Kluij, Jahrb. i. p 72. 

Colombo. 


Subfamily Bkaciunin.e, 


Fheropaoph us himaculatus, 

P/ieropM<tphf(s bimatuUiimy Liim. Mant. p, 532; Dujoau, 8p. G»5n. i. 
p. 200 ; (Jlitiudoir, Moiiogr. dofl Bnichyn. 1870, p, 24. 

Kilugallc. 


Phcropscgdms fii8c{coU%8» 

P/ta op/iop?{us fimicoliin, Doj. Hp. (Jon. i. p. 300 ; Chaudoir, Monoirr, dea 
llrach^ii. 1870, p. 27. * » 

Kitu^alle. 
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Pheropsophus Cafoirei, 

PheropnophuH Catairny Dej, Rp. G<^n. i. p. 301 , Oiaudoir, Monogr, des 
Brarhyn. 1870^ p. 14. 

Kaudjr and Peradeniya. 

Subfamily Obtsogoniinjb, 

Orfhogonius parallvlufs, 

OithogontM parallelus, Chaudoir, Ann. Soc. Ent. Belj^ xiv p. 100. 

Subfamily TETnAQONODBniNM. 

Tetragonoderm n ofaph widest » 

Tetragofioderus nofaphm(h8f}S.Cit(^chu]»]iyf Bull. Mo<4C. 1801, i. p. 00, 
Chaudoir, Etiido Monogr. dcs Masor^Jidos, doa Totrag'onodiridws, &c, 
1870, p. 64. 

Dikoya^ at high elevations, in refuse. 

A species allied to the widely-distributed T. arcuntNff, In 
addition to the subapical pale fascia, it has a subbasal macular 
belt extending from the second to the seventh interstice, and 
a lateral sj)Ot nearer the middle on the seventh and eighth iuter- 
Bticea, the surface having a changing silky gloss. Air. Lewis 
obtained a good series of the species; in some sjjecimens the sub- 
basal fascia is very faint towards the suture. The thorax lias a 
few ochreous spots, apparently fornicd of fine tomcatura, as 
in the allied species. 

Tetragonoderus cursor. 

T, dilatato (Wiedra.) affinis ; differt elytrorum fasciis multo angusti- 
oribus auteriorequo marginom baud attingente, etc. Fuscesoenti- 
ciipreus, serioous ; antennis, palpiw ot jiedibus molleo-flavis ; olytris 
fasciis maeulosis angustis duabus, apuil iiiturslitia Hocundo ad 
octavum, antoriore versus suturain c segrognUs furmata; 

oapito thoraceque relative parvis, sericeo-auieis ; eljtiis ampliatis, 
margine basali minus obbquo quam in T. ddatato^ angulisquo 
humoralibus minus acutis. 

Long. 7. millim. 

Kandy, in the moist sand of river-beds. 

Belongs to the same section as T, dilataiusy in whicli the 
intermecnate tarsi in the male have four rather broad dilated 
joints. The hind legs are much elongated and the middle 
iemora in the male abruptly dilated beneath and armed with 
short spines. The elytrul fascim are about half the width of 
those or T. dilatatuSy but the spots or lineoles of which they 
are composed have tlie same proportion inter se as they liave 
in that species, as far as the eighth interstice, where they end 
in T. cursor. 
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Tctragonoderus Jtmhriatus, 

T, (hlatafo affinis, 80 fl differt ihorace latiorc, transverse, elytrisque 
alitor coloratis. l;,*itc oblon^o-ovatus, nigro-renous ; olytris fusco- 
tofitacois, fasciia latis duabus ilavo-te«tuccis ni^ro- margin atis, mar- 
ginmri uttingontibiis antorioroquo versus nmrginom valde dilatata, 
ibique punctis ocollaiis nigro-miiois insignita ; anteniiirt, palpie 
podibiis(|uo Havo-to8tac(‘iR ; abdomi no versus npicom rufo-tostacoo ; 
ohtris intorstitio tortio bipunctato. 

Long. 7 millim. 

Kandy, with T. cursor, 

Similar in iu broad form to T, Jilatafus, and having four 
similarly dilated joints to the intermediate tarsi of the male; 
but the thorax is of broader form and more dilated anteriorly. 
The head also is not narrowly ovate as in T, dUaiatus^ the 
eyes especially being more prominent. The anterior elytral 
faseia is similar in width up to the sixth intm-stice; but on 
the seventh and eighth, as also on the inargin. it greatly 
expands, being there one third the length of the elytra. Tlia 
posterior fascia is nearly of the same proportions as in T, 
dilatatus. 


Subfamily CoPTODEHiN-jt. 

TanUHus hrunueiis. 

Tanfillus hrunnetts^ Chaudoir, Ann. Soc. Eat, Belg. xii. p. 120. 
Dikoya, dead branches. 

Tantillus vittatua, 

OblonguB, nigro-piceu8,nitidiJs; elytrisfulvo-tostaoeiR, vitta lata com- 
mnni suturah (apiccxn baud attingente) mgrinjacoa, inargino 
laterali medio inf usca to; antennis, paJpis pedibusque flavo-teataceia. 
Long. 5 millim. 

Bogawantalawa. 

Differs from T, hrunneus ^the only other known species) in 
the colour of the elytra, which in T. hrunnewt are uniform 
blackish browli or piceous. The elytra are truncated in a 
similar way, and have the two large setiferoiis punctures on 
the third interstice in the same position, via. the lirst towards 
the base and the second very near the apex. 

Miscelua oeylonicus, 

Miscrlm ccylonicuBy Chaudoir, Berl. eat, Zeitechr. 1801, p. 125. 
Cymtndis rtiflvetUns, Walker, Ana. & Mag. Nat. Hist. 1868, ii. 

p. 202. 

Colombo. 
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Ilolcoderus prmmorsua, 

HiAcoderut pramor8tA9f Chaudoir, Ann. Soc. Ent. Bolg. xii. p. 153. 
Bogawantalawa and Dikoya, at high altitudes. 

Catascopus cingalensis, 

C* facuiU ot O, a^tgulnto afflnis, sed diffort capite post oculos suloo 
trauRvorso impresBo ; subviolacoo-cyaneus, capite thoraceque sub* 
, viridi-c} anoiM ; fronto propo oculos simt in (7. faclali confuse 
rugato, vertioo Rubtilitc^r punctulato ; elytris apice extus brovis- 
sime acute dentato, apice Ruturali obtiiR(^ subrotundatim producto, 
punctato-Btriatis, inierntitiis 1-4 lequalibus, planis, quinto angus- 
tioro j)fimm clevato, scptimo angustissimo carinato ; thorace sicut 
in C\ anguUftOy angulis posticis rociis reflexis. 

Long. 12-14 millim. 

Kandy and Balangoda. 

Diftbrs from all the numerous varieties of the widely-distri- 
buted C. facialis and G.angulalm In tlio more sharply impressed 
transverse groove behind the cjre.s. The groove is, however, 
not so sharply iin[)ressed as in 0* a^quafus. The colour of 
the elytra is not a rich violet, as on the disk and, in Avssamese 
examples, over tlm whole surface of O. facialis^ but a dullish 
steely violet, Avith a faint aaneous tinge perceptible on the 
borders. In one of tlie two examples the outer tooth of the 
elytral truncaturc is extremely small ; this seems to approach 
the insect described by Chaudoir erroneously as (7. reductus, 
Walker, but it differs in the fifth elytral interstice being not 
carinated. 


Copiod^ra interrupta, 

Coptodora hUermptay Schmidt-Gulxd, Faun. Col. Birm. p. 53 j Chau- 
doir, Ann. Soc. Eiit. Belg. xii. p. 194. 

Colombo. 


Mochiherua tetraspilotua, 

Mochtherus tetra^pUofuSy Maclicay, Ann. Jav pp. 25, 47 (Dromtus) ; 

Chaudoir, Ann, Soc. Ent. B«dg. xii. p, 241. 

Thyreoptetnis Jtejean, Hp. G^n. v. p. 448. 

M(^chthftm$ angulatm, Schmidt -Oobel, Faun. (vol. Bimi. p. 70, 

retractus. Walker, Ann. &. Meg. Nat. liist. 1858, ii. 

p. 203. 

C^rtopUf-m quadnmtaf,U8f Motachulaky, Bull. Mo»c. 1801, i. p. 106. 
Galle and Colombo. 
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Dolichoctia qnadrijdagiatm. 

DoHchorfta quadripUigiatiiSy MotsrhtilHky, Bull. Mosc IHiU, p. 106 
(Vurtopteru$)\ Clumdoir, Arm. Jilit. xii. p. 24/5. 

Colpodes viarmnicollUf Walker, Ann. k Mag. Nat HifJt JH60, iil. 

P r>\. 

In many places, on funi^i. 

Tlic specific name margimcollin waa used for a Gofp^Tdes in 
Cijaudoii’s ‘ Monograph,’ published the same year as Walker’s 
unrecognizable description. 

Dolichoctis vitticollis. 

D, quadnplagiato muKo minor, piceo-fuBCUs ; thorace late ovato, 
latoribus late explatiatis minimo rcfloxis, nngnlis posticis late 
roliiridatiSjpullido tentaceo, vittis duahuB piceo-fuseis ; elytri«mar*^ 
piuibus muculisiiue elongatiw utrimpio duabuH (intoidum in vittam 
conjuTiotib) ; paljMs, nutoniijs et pedibus palhdc testaceis. 

Long. 3|-5 millira. 

Dikoya; refuse in damp jungle. 

The thorax is relatively broader and much more regularly 
ovate than in D^quadriplagiatus^Wiit hind angles being entirely 
rounded off, the sides evenly rounded, with broadly expluuatcd 
and very slightly upturned margins. The head is smaller 
and the eyes less prominent ; the elytra arc relat ively short 
and ovate in outline ; the lateral pale border occupies the two 
marginal in tei slices, 

Dolichoctis gonioderus, 

AnguBtus, fusco-piceus, nitidus ; elytris nigro-pioeift; antennis, parti- 
bus oris, thoracis margino podibusquo palhdo testaeois, femoribui 
moilio tibiisqno fuBcescentilms, elytris margine lateraJi et utrmque 
maculifl olougatis iribus (priraa antero-discoiduli njeounda et'' 
tertia subapicaJibuB) pallido tostaooia ; thorace angusto, hexagomdj, 
marginibas latcralibus angusto cxplanatis, yalde retlexis, mH 
medium utrinque valdc angulatis, angulis anticis promiiiulis, pos^ 
ticis obtusis, margino basali propo angulum obliquato. 

I^ng. 4 raillim. 

Kitugalle, in refuse. One example only. 

Allied to D. avigulicollis (Uhaud.), but the spots of the 
elytra different in number ana position, being three on 
ciytion—onc elongate, not reaching the base, and endiit| 
nearly in a point about the middle ; the two others flharta#| ’ 
side by side near the apex, the outer spot a little anterior ti6 
the inner one. 
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Dolichocth fasciola, 

D, striatm quoad formam similis, sed thorace paullo angustiore, elytris 
maculis rufia qiiatuor eubtraUBversis. Piceo-fuscus ; antenriiB, 
palpis, labri margiiio, genu bus, tibiis apice tosisque melleo-flavis ; 
tboraco transverso medio angulato, anguliH posticis subrotundatis, 
margine lateral! lale reflexo, nxfo-tesiacoo ; clytris margiaibus et 
maculis utrinque duabus sat magnis transvorsim ovatis, rufis, 
apice oblique sinuato-tnmcaiis. 

Long. 5 millim. 

Malangotbi, under bark among fungi. 

DiflFers from the otlier similarly-coloured red-spotted species 
(Z>. tetracolon and D, tetrastiyma) in the obtuse hind angles 
of the thorax, which are rounded at their apices, and not 
preceded by a sinuosity. In this respect it agrees with 
l), striata^ from which it differs in the thorax being less 
broad, its width being not more than one tliird more than the 
length. The anterior red spot of the elytra extends from the 
third to the eighth stria, the posterior (which is narrower) 
from the first to the eighth. The elytra have not the irides- 
cent gloss that distinguishes JJ, striata^ and the margins of 
the thorax are much paler in colour. 

Subfamily Dsomiinm, 

Dromius orthogonioides. 

D, hrevicipiti (Bates) aflinis ; difiert thorace late quadrate a medio arl- 
ticeleriter rotimdato-angustato, angulie anticis rotundatis etc. Ob- 
longus, piceo-fusous, subnitidus, thorac>e marginibus i)allidioribu8 ; 
antennis. partibiis oris tarsisque testacco-fluvis, feraoribus tibiisque 
pallido fuscis ; capite lato antioe brevi et obtuso, oculis magiiis ; 
palpift sat crassis, articulo apicali oblongo, apice oblique oxcavato- 
truncato ; thoracjo siout in OrtJwgonio late quadrate, antice rotun- 
dato, levitor angustato, angulis anticis omnino rotundatis, posticis 
rectis, margine laterall late ©xplanato-refiexo, dorso subtiliter 
transversim striato ; clytris oblongis, sat profunde striatis, apice 
transversim loviter sinuatim trunoatis, interstitiis subconvoxis, 
Btriis fundo hie illic subinterruptis, interstitio septimo seriatim 
punotato. 

Long. 5| millim. 

Dikoya, under bark. 

The facies of this species, owing to its broad thorax and 
oblong parallel-sided outline, is very unlike that of the genua 
Dromius j but all its essential characters are those of that genus. 
The thickened palpi, with their truncated apices obliquely 
sliced off and hollowed on one side, are a further development 
Ann. & Mag. N. Hist. Ser. 5. Vol. xvii. 15 
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of what is seen in /). hreviceps and J9. crassipalpis oi Japan, 
Many species, including />. piceMs^ have the peculiar row of 
punctures on the seventh interstice, near the sixth stria, which 
IS a reliable sign of affinity. 

Dromim steno^ 

i>. (Dej.) quoad formam similis. jEnesoenthfuscus sub- 

rufcscens ; anU^niiis, pari ibus oris pcdibitsquc mclleo-flavis ; cnpito 
olon/ 2 :ato, oculis parum prorainontibus, fronie ot ocfipite (medio 
verticis Imvi excepto) loiip:iiudin alitor slTip^osis ; thoraco anguste 
cordulo, laioribiiH perparum sinuatis, angusio oxplanato-rcilexifl, 
angulis posticis obtnsis, dorso transversiin strigoHo ; elyfris elon- 
gatis ab binuf'ris valdo august is usque ad apiccm gradatim levit-or 
dilatatis, a])ieo recto obtuse truncatis, striis omnibus iutcgris sat 
acute inaculptis, iiiterstitiia modiocriler convcxis, lertio et septimo 
seriatim Hi^titero-punctatis. 

Long, (i millim. 

Nnwara Eliya, near the lake. 

Allied to I), lonpiceps. Palpi with acuminated terminal 
joints. Claws with about four strong denticulations. The 
are more prominent than in T). longiceps^ the thorax 
similar in shape, but with more distinct hind angles, which 
form with the base nearly a rectangle, obtuse at the apex ; 
the elytra have rather strongly incised striee, which are scarce 
perceptibly punctulatecl, 

Blechrus xanthopna, 

Minutus, doprosRus, fusco- vel nigro-ameus, vix nitidiis ; anteiinis pal- 
pis ct fomonlms picoo-fu8cib,’tihii« tarsisque pallido flavis ; oapite 
quam in B. (jhthrato ni a j ore, plan a to, aJutacoo; thoraoe fere sicut 
in B. fffahrato oorclato, basi rotundato-lobato, angulis exstaiitibus, 
acutis ; clytris alutacois, baud profunde striatis. 

Long. 2 ] millini. 

Colombo. One example. 

The legs are coloured aud the elytra striated ns in /?. 
collts ; the whole upper surface is subopaque, silky-shining, 
and very finely alutaceous, the thorax less so than the head 
and elytra. 


Apristus suhtramparem, 

Apristm mhtramparemy Motschulsky, Bull. Mosc. 1801, i, p, 104. 

Hadley and Dikoya, running on banks in the mid-day 
sun. 

Agrees very well with Motschulsky’s description, except 
that the surface is much more silky than his phrase vix 
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Bericeo nitidus ” would seem to express, and the thorax can 
scarcely be called subtrans verso/’ The species belongs to 
the narrow fonns of the genus, and the thorax is cordate with 
prominent angles, as broad as long only at its apex. 

Lwnyrhus albivittiH. 

L. ^nmhUlo (Diiftfl.) quoad formani sirailis, sed multo minor et 
relative })anllo hrevior. Supra totus alutacous fere opacus, obscure 
virkli-tenotis ; clytris utrinquo vittalata testaoco-alba a medio basi 
(ibique angiiniata) usque longe ultra medium; antennis articulis 
1-2 iibiiH(iue nifo-testacois ; epistomute acute trioarinato ; elytria 
margine basali prope scutellum august e sinuato, versus humeros 
valdo antice arcuato, dorso subtilissimo striatis, sericeis. 

Long. 2| millim. 

Peradeniya, in hot sandy places. 

The broad white vitta on each elytron extends from the 
middle of the base to four fifths the elytral length, and leaves 
the sutural (one or two interstices) and a broader but more 
irregular marginal vitta of the dull blackish ground-colour. 


Subfamily Dkmktritnm, 

Teiragonica fusca . 

Tetra^cnica fusca, Motwchulsky, Ltud. Ent. 1859, p 28, 

Nuwara Eiiya, Dikoy’^a, and Bogawantalawa ; by beating 
dead branches. 

Motschulsky’s description ofljisgenus Teh'agonica is full and 
accurate ; 1 can only add to it that the feebl v emarginated tip 
of the Hgula bears two bristles, that the surface of the tarsi is 
clothed with a number of stiff hairs, and the side of the thorax 
has two setiv, the first before the middle and the second near 
the hind angle. It is nearly allied to DemefriaSy with which 
it agrees in the paraglossui not surrounding the apex of the 
li^ula, which is liovny and slightly emarginated, and the acu- 
minated palpi, characters which, according to Chaiidoir, 
exclude Denietriaa and its allies from his subfamily Callei- 
dtnee. The thorax is truncated at the base and shows no 
tendency to the lobular form characteristic of the Lebiinm, 
Cymindin^a, and most of the Dromiinm. 

The genus Peliocvpas, of which Schmidt-Gobel describes 
four species from Burma, agrees exactly with Tetraaonicoj 
except that the labial palpi are truncated. If it could be aup- 
poaea that so careful an observer had mistaken the form of 
the labial palpi, some of his descriptions accord well with 
Ceylonese species of Tetragonioa. 

16 ^ 
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Tetragonica mellea. 

Melloo-flava; eapite thoraceque rufo-vclfusco-testaceis, nitidis ; elytris 
vitta utrinque Biibmnrginali vnp^o dolimitata (interdiim obwoleta) 
ante apicc3in intus curvata, ftmoa ; fronto quadrifovoolato, eapite 
post oeulos oblique recto an^ustato ; thoraco quadrato, latoribiia 
rectis postico perparum sinuatis ; elytris anguste elongate- 
oblongis, postice paullo dilatatis, apice valdo obli{|Uo sinuato-i rttn- 
catiH, aiigulo exteriorerotundalo, suturaliquo recto, haudprofunde 
striatis, striis 8-0 appTOi.imatib,parallcli«, intorstitiis plants, tertio 
punctis sotiforifl magnis duobus, prime versus basin secundo prope 
apicom : pedibus curtis, tibiis 4 posUcis, iiitus spinulosis, tatsis 
supra sotis paucis, unguibus pcclinatis. 

Long. (] millirn. 

Colombo. 

The four posterior tibiie though slender are slightly thick- 
ened, or calf-shaped, in the middle of tijeir inner sides. The 
basal joint of the hind tarsi is nearly as long as two to four 
taken together. The two setiferous punctures of the elytra 
occupy the \\ hole width of the third interstice. 

Tetragoniva catenata. 

T, welhcn quoad formam simillima; colore obscurior ; oasfcaneo-fusoa, 
nitida ; elytris cawtaneo-nifis, post medium fuseis apieequo iitrinque 
macula sat grandi flavi>t estacea ; antennis, partibus oris pedibusquo 
melleo-flavis ; froute 4-fovcolata ; thorace quadrato, angulis posticis 
valde obtusis vel obliijuo truncatis ; el> tris interstitiis oonvexb, 
tertio punctis soUferis sex, quinto tribus, spatiis inter puncta elon- 
gato-tuberculatis. 

Long. C) millirn. 

JBogawantalawa. 

The elongated tubercles or parts of the interstices between 
the setiferous punctures, which latter extend across the inter- 
stices, are chiefly near the base of the elyti’a. 

Tetragonica intermedia* 

T, mellece quoad formara et colores simillima, differt solum vitto 
fusca, postice baud intus ourvata apioeque elytrorum late olatB 
flavosoenti ; thoraco quadrato, angulis posticis fere roctis, nullo 
modo truncatis; elji^ris subpunotato-striatis, intorstitiis paullo 
elcvatis, tertio et quuito punctis setiferis tribus. 

Long. 4J millirn. 

Horton Plains, 

Exacthr intermediate in colours, in the form of the hind 
angles of the thorax and olytral interstices, between T* metha 
ana T. catenata* 
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Cokapterajfrom Ceylon, 

Tetragontca euproetoidea, 

Brevius, pmcipue oljtris latius oblongis, postioe minus dilatatis* rufo- 
testacois ; anl-ennis, palpis, podibus et elytria flavo-testaceis, his 
sutura, vitta submarginali (per apicem usque ad suturam duota) 
fasoiaque post medium (apud suturam dilatata) sat vago delimi* 
tata, fuscis ; thoraco breviua quadraio, paullo tranarerso, lateribus 
po8ti(?e leviter sinuatis, angulis postiois fere rectis, apioe baud 
aoufis et margiiio baaali prope angulos pauUulum obliquato, dorso 
transvcTMim strigoso ; elytris oblongis, apice minus oblique sinu- 
ato-trunoatis, subpunctulaio-siriatis, interstitiis fere planis, tertio 
pUTictis setiferis duobus, primo versus basin sccundo versus 
apicem. 

Long. 5 millim. 

ColoinlK). 

In colour and markings resembling Central-American 
secies of Euproctm^ and, judging from the description, also 
PeUocypas stynifer of Sclimidt-Qobel. The latter is, how- 
ever, a much smaller insect (If lin,). The hindmost tibis^ 
have a calf-Iikc dilatation, much less pronounced than in 
T, mellea and fringed with finer selje. 


Subfamily CAttmmNM. 


Physodera Eschscholtzii, 

Physodera Eschscholtziiy Parry, Trans. Eiit. Soc 1849, v. p. 179, t. x\iii. 
fig. 2. 

Peradeniya. 


Subfamily Pkntaqonicinm. 

Pentagonica transparipes, 
Pentagonica traneparipee^ Motsch. Etud. Ent. 1850, p, 29. 
Kandy. 


Subfamily Lkbunje, 

Lehia exeanguis. 

Quoad formam hcennm^hmdaU (Fab.) aimilis, sed tota pallide 
testacea, glabra ; capite thoraoeque Imvibus, hoc transvorso, mar- 
ginibufl laterolibus late eacplanato-rofloxis ; elytris vtilde lajvi- 
etriatis, intorstitio tertio bipunctato ; tarsis artioulo penultimo 
bilobo. 

liOng. 4| millim. 

Dikoya. 

Belongs to Section I. iv. 2. B. a, j8. §§ of Ohaudoir’s laby- 
rinthine ‘Monographic des L^biides' (1871). 
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Note on the remaining Ceylonese Species of Geodephaga 

described by Walker » 

In addition to the species included in the synonymy of the 
foregoing tliere are several described by Walker which were 
not met with by Mr. Lewis. The following notes made on 
an examination of the types will be useful. 

Drom ius marg in ifer. 

This is a Dolickoctis closely allied to D, quadriplagiaius ^ 
which Walker described as a Colpodes. It agrees lu size 
(6 inillim.) with the smaller examples of that species, and m 
almost exactly the same in colours and markings, the chief 
difference being that the basal spot of the elytra is not oblique 
but rounded or slightly transverse and placed near the 
shoulder. In form the insect is narrower than /), quadripla- 
giatus ; the thorax is rather more quadrate, e, less rounded 
on the sides, but with similarly distinct subrectangular hind 
angles. 

Dra/nins repa nde n s. 

A Tetragonica similar in colour to 1\ intermedia^ i. c. rusty 
brown, with disk of elytra paler tawny and sides vaguely 
fuscous. The thorax, however, differs in outline from that of 
all the described species, being gradually and rather strongly 
narrowed behind, with rectangular hind angles. The third 
elytral interstice has two setiferous punctures, one near the 
base, the other near the ii{)ex. 

Caiascopas reductus. 

A very different species from C. reductusy Walker, described 
by Chaudoir. It is one of tlie smaller species allied to G, via- 
laceus (Bchmidt-Gdbel) ; the thorax angulated on the sides, 
the forehead with two strong carinas on each side, and the 
elytra metallic olive-green, strongly punctate-striate, with the 
seventh interstice only slightly elevated. 

Scarites designans* 

An Oxylobus with broad and plane elytral interstices. 
Chaudoir, in his revised ^ Monograph ’ (1«79), rofei^s it to 
Scarites Hculptilisy Westw. ; it is not clear why, as there is 
nothing in Westwood^s description to lead one so to identify 
the two species. 0, designans is distinct from 0. lateraliSy 
Dej., to wliich it is referred in the Munich Catalogue. 
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Morio trogositoide^. 

As stated above under M. Walkeri (p. 143), this is distin- 
guished from that species hy the thorax being very distinctly 
trian^larly excised in the middle of the front margin. The 
anterior angles of the thorax are very prominent, as in M. 
orientaUsj from which it seems to differ only in the frontal 
fovetfi not being dilated behind. I have specimens very 
similar from the Andaman Islands. 

Mono cucujoldes. 

1 doubt whetluT the insect referred doubtfully by Chaudoir 
to M, cucujoidea is the same species. The type represents a 
flat species with red legs, very similar to the wiclely-aistributed 
itf. luzontciLs^ but differing in being a little narrower and 
having impunctate elytral stria 2 . 

Leistus linearis. 

This is the Celwnephea parallelus of Schmidt-Obbel. a 
widely-distributed Indian and Australasian species. The 
refa-ence of a Truncatipeniie ullLeJ to Dromius to the genus 
Leistus must be considered one of Walker’s greatest feats of 
random ideiitilication. 


Maraga planigera. 

A small ihrthogonius with very broad and short thorax, 
broadest at the hind angles. 

Harpalits stolidus. 

This is the tolerably well-known tropical Asian Stenolophus 
Bmaragdulus of Fabricius and Dejean. 

Curtonoius coinjjositus, 

I have been unable to examine the type of this species 
satisfactorily, it is a black closely-punctured llarpalid, with 
reddish legs and the usual lines of punctures on the alternate 
elytral interstices characierislic of Platymetopus and Seleno- 
phoruB. It may be my Siopdus prreus, 

Bemhidiuvi finitimunu 

Is a Tachys of the section Barytach^s ; very glossy casta- 
ueous, with only two (very sharply incised) striao on each 
side of’ the suture, and the marginal Btrias divaricate in the 
middle of their course ; the frontal striss are short and dupli- 
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cated on each Bide, and the thorax is moderately narrowed 
behind, and not sinuated before the angles. 

Platyama retinens* 

This belongs to Eccontogenius (Chaudoir), a genus closely 
allied to Rembus and liaving no near aflSnity with THgono- 
tomay near which Chaudoir placed it. Walker’s species is 
closely allied to^ if not identical with, E. mcestusy Chaud. 

Drimostonui marginale, 

A llarpalid, with upper surface finely punctured and frontal 
furrows as in Bradycellus and allies. I’he type being female, 
its generic position cannot bo ascertained. 

There remain four species of Walker of which I have no 
notes, viz. Clivtna rectay Agonum placidulumy Stenolopkm 
inJLrmy and Tachys rufida. The synonymy of Tricondyla 
femorata is given in the Munich Catalogue. Of TriconSyla, 
tumidula ana scitiacahruy Mr. C.O. Waterhouse informs me, the 
types cannot be found. 


XIX . — Notes on the Oenus Tcrias, with Descriptions of new 
Species in the Collection of the British Museum. By 
Arthuu G. Butler, F.L.S!, F.Z.S., &c. 

[Plate V.] 

1 HAVE recently been rearranging the Museum series of the 
Ijepidopterous genus Teria^, of which genus we possess most 
of the named forms ; as I suspected, our species fully bear 
out my expressed opinion that any attempt to associate the 
allied forms without most careful attention to breeding, and 
that through several generations (in order to avoid all possi- 
bility of mistake) , will result in the union of the entire series 
(the sections Xanthidia and Enrema being perhaps excepted) as 
one variable species, a consummation devoutly to be depre- 
cated. * 

Of the various modifications of typical Terias we have in 
the Museum series upwards of 150, some of which must 
certainly be varieties, whereas others doubtless have a fall 
right to be regarded as genuine, because unvarying and 
locally fixed, species ; but it is quite impossible for any one, 
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our present profound ignorance of the earlier stages of 

}8t of the species and our imperfect knowledge of those of 
J, to lay down the law as to which of these forms is worthy 
of a distinctive name and which not. In these matters one 
can only be guided by private opinion. 

Teriae drona group. 

Although the species of this group pass almost impercep- 
tibly into the T, smtiax group, it is convenient to speak of it 
as if it were well defined. Of the named forms we possess 
tlie following : — 

T. pulclmh^ Boisd. ; T. isoef, Hopff, ; T. senna^ Feld. ; T. 
.lerna. Feld. ; 1\ zorwidc^ Feld. ; T, drona^ llorsf. ; Zl liea^ 
Boisa. ; T, euterpe^ M^n^tr. ; T, sulphurinuy Poey ; 1\ Uhy- 
tkea, Fabr. ; T» cingalay Moore ; T» santanay Feld. rubella j 
Wall.); T* venatOj T.pallitanay Moore; TAnganay 

Wall. ; T. mnay Putl. ; 7. siniay Wall. ; T. candacBy Feld. ; 
JT. brtgiUa^ Cram. 

Respecting one or two of the above I have observations to 
make : — 


Teriae sennay Felder. 

Although this species is most abundant in the North- 
western Provinces of India, there can be no doubt that it is a 
wide-ranging species ; indeed we have a female from Camorta, 
and Felder aescribes the species as coming from the interior 
of Malacca. Mr. Distant, with the laudable desire of trying 
to identify it with some known Malaccan species, figures 2\ 
inanaia as representing it ; whereas a careful perusal of 
Felder’s description should convince every candid reader that 
the two forms are as wide apart as any in the genus. If we 
set aside the description itself, which states that the external 
border of the primaries is trisinuate — the coeta and terminal 
border hlaok^trowny tolerably broady gradually decreasingy 
entire internally as far aa the third mmian branchy then un-- 
equally huinuate^ before the internal angle more deeply ainu-^ 
— the remarks at the end of the description are con- 
clusive : — From the preceding species ( T. aantana) easily to 
be distiuCTished by its longer, blunter front wings, broader 
outer border of the latter, and broader marginal limitation of 
the hind wings.^’ 

Not one of the above-mentioned characters applies to T* 
inanata, which indeed, as Mr. Distant upon reflection will see, 
cannot be remotely allied to T, eaniana* 
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Tanas zoratde^ Felder (australis^ Wallace). 

Tills 18 doubtless the representative of 2\ drona occurriA 
in Australia; it is very like the latter, but has comparativ^ 
broader and shorter primaries. 


Teidas drona^ Horsfield. 

Usually a little darker than the preceding (unless, indeed, 
the colouring deepens with age). We have it only from 
Java, the Indian representative usually identified as 7. drma 
being the true T. senna. 


Terias lisa, Boisd. 

In Zeller’s collection were examples labelled as this species 
from Texas. 1 believe them to represent a distinct species, 
the males differing from typical T lisa in the broader external 
border of all the wings, that of the primaries with its inner 
edge very oblique from costa to tliird median branch, thence 
transvcrftc and trisinuate to inner margin ; the female chiefly 
differs in its clear sulphur-yellow colour, i am not aware 
that this species has been named ; but so many butterflies 
have recently been described in North America that I think 
it belter to leave it to students of that fauna than to run the 
risk of making a synonym. 


Terias hrigitta^ Cramer. 

This is the southern representative of T. catidace ; the flesh- 
tinted under surface of secondaries and apex of primaries 
readily distinguish it. 


Terias hespera^ sp. n. 

cj . Allied to T. sinta from Moreton Bay and to the T. 
smiktx^ group. Wings above gamboge-yellow; primaries 
slightly pink at the base and sparsely irrorated with blaek 
scales ; costal margin narrowly olack, slightly increasing in 
width to beyond the cell, when it abruptlv widens into a 
broad apical border, the inner edge of which is oblique and 
unbroken to the lower radial vein, whence it is quadrisinuatc 
and tapers to the extremity of the first median branch; a 
minute blackish dot at extremity of submedian vein : secon- 
daries with marginal black dots at the extremities of the veins ; 
fringe pink : body as usual. Primaries below brighter yellow ; 

♦ It is a curious thin^ that Donovan should have included this Cen- 
tral- American insect in his * Insects of New Holland ; ’ I can only suppose 
that the fmecimen was labelled West Indies, that he misr^ it feiwt 
Indies, ana believed it to be from the Moluccas. 
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and apical borders broadly flesh-coloured, with 
golden reflections ; internal area sulphur-yellow : secondarh^s 
a|||h-colourcd, with the usual markings indicated by a few 

Expanse of wings 35 millim. 

N.E, JirWti^ilia. 

This species, though extremely like T. ainta on the upper 
surface, differs wholly in the coloration of the under surface. 

Teriaa amilax group. 

This, as I have stated, is completely linked to the T. drona 
group, and it passes on smoothly enough to T, formosa and 
allies; but nevertheless it will be convenient to restrict 
it to the following, so far as our named specimens arc con- 
cerned : — 

T. nelphcj Feld. ; T, amilax^ Donov. ; T, amilacina^ Feld. ; 
1\ chilemtaj Blanch. ; 7\ deva^ Doubl. ; T, j)aulina, Bates ; 
T.Jlavillay Bates; 'l\ leuccj Boisd.; 7\ diodina^ But!. 

Teriaa dina group. 

Consisting of a few species slightly deeper in tint than the 
preceding, and, as a whole, exhibiting rather more distinction 
in the pattern of the sexes. The following named ones are in 
the Museum : — 

T. mimulua^ Butl. ; 1\ Westwoodiiy Boisd.; T, dina, 
Hiibn. ; 7\ calceolaria, Bull. 

'Tar ias formosa group. 

Differing principally from the preceding in the brighter 
yellow colour of the upper surface and immaculate under 
surface, in ^which characters, however, the species closely 
and 2\ leuce^ Three species are in the 

T. formosa, Hiibn. ; T harina, Horsf. ; 7\ butyrosa, Butl. 

'Terias hlanda group. 

A little brighter in tint than the preceding and with more 
or less prominent markings on the under surface. 

r. mandarina, De TOrxa ; T. attenuata, Moore: T. con^ 
nexiva, Butl. ; T Jimhriata, Wall ; T* narcissus, Butl. ; T, 
hlanda, Boisd. ; 1\ Desjardinati, Boisd. ; T. aliena, Butl. 

Terias attenuata, Moore. 

We have this species from Loo-choo (Oo-8ima) ; it corre- 
sponds with sliffhtly-marked specimens of T. connexim on the 
upper surface, but the under surface shows its affinity to T. 
fimbriaia, being marked after the manner of T. msiope. 



216 


Mr. A. G* Btttler on ihe Qenm Iferiwi* 


Tertaa Jimbriata^ Wall. 

Above very similar to the most heavily marked specim^ 
of y\ comiextva, but below heavily ornamented, as in 
It is a North-west Indian species. 

Terias Moorei^ sp. n. (PI. V. fig. 1.) 

c?. Wings above bright chromc-yclIow ; costa of primaries 
from the middle narrowly greyish ; external bf)rder narrow, 
tapering from costa to internal angle, dentate-sinuate inter- 
nally, the two strongest denticles being at the extremities of 
the lower radial vein and third median branch : secondaries 
with black nmrginal dots connected by grey scales. Wings 
below bright chrome-yellow ; primaries with the inner border 

! )ale sulphur-yellow ; a black dot near the base of the cell, 
bllowea by two 7-shaped markings, the cell terminating in a 
•iwnjj^ma-shaped discocellular spot in outline ; all the veins 
termlteNittjg in black dots: secondaries with two black dots 
at the iniadtiS^c^f the cell, an irregular marking in outlitie at 
the end of it, arid an irregular arched series of more or less 
angular squainosc niarkings across the disk ; veins terminating 
in black dots. Expdjtse of wings 46 raillim. 

Camorta {De Itoepnorff), 

The iYv>Q of this <«pecie8 was presented to the Museum by 
Mr. F. Moore. 


Terias fioricola group. 

At this point the bisinuation of the outer border, charac- 
teristic of the bulk of the species in the genus, begins to be 
faintly indicated ; it is, however, lost again before attaining 
the marked character which it possesses in the T. htcoho 
group. The following species are in the Museum : — 

T. fioricola^ Boisd. ; T, li/mna. Butl. ; 2\ anemone^ Feld. ; 
1\ hybrida^ Butl. ; T. sinapinay Butl. ; T^pumilarisy Butl. ; 
1\ anjaanay Butl. ; T. a^hodelusy Butl. ; T\ laratensisy Butl. ; 
T. trregularisy Moore ; T* aptcalisy Moore. 

Terias Swinhoeiy sp. n. 

Associated by Col. Swinhoe with his series of specimens of 
T, aspliodelusy but labelled both excavcUa and 
delus ’’ amongst his duplicates ; it may at once be distinguished 
from the latter, to which it is most nearly allied, by the wider 
marginal border and consequently deeper bisinuation of this 
border on the primaries and the continuous marginal border 
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^ the flecondaries in place of the minute black dots observable 
in r. amkodelus. Expanse of wings 81-38 millim. 

Bombay and Poona {CoL Swinhoe). 

The duplicate specimens in Col. Swinhoe’s collection were 
labelled whilst still unset, and had never been subsequently 
critically examined by him. So far as I remember, his private 
collection was, withvciy few exceptions, correctly named, and 
the species represented by typical specimens. 

Terias simplex^ sp. n. (Ph V. fig. 2.) 

Teriaa Jimbnaia 9 , Monro, P. Z. 8. p 2/)3. 

9 . Allied to T, apicalis ; sulphur-yellow ; primaries with 
an oblong black patch at apex, its inner ed^e oblique and 
tapering to a point along the costa, confluent in front with a 
narrow black marginal border, the inner edge of which shows 
scarcely a trace of sinuation ; fringe grey, with a yellow basal 
line : secondaries with a marginal senes of black dots, fringe 
a little paler than in tlic primaries ; abdominal border white : 
body greenish. Under surface as in 2\ apicalis^ the spots at 
the end of the cells being shorter and more suffused than in 
2\ fimlriata. Expanse of wings 41 millim. 

Kangra, North-west Himalayas {Hooking). 

Excepting in its yellow colour and superior size the upper 
surface of this species bears considerable resemblance to T. 
gnathene from the New World : the female of 2\ jimbriata 
would be much larger and more like the male in pattern. 

Teriaa senegahnsu group. 

Linked to the preceding and succeeding groups, but differ^ 
ing from the former in the wider apical portion of the outer 
border of primaries and from the latter in the usually narrower 
or entirely aborted posterior portion of this border. We have 
the following named foims ; — 

T. BoisduvaUanay Mab. ; T. brenduy Doubl. ; T. silhetanay 
Wall. ; T. bisinuatay Butl. ; T. ohalcomicetay Butl. ; T. denti-- 
limbatay Butl. : T. roUmdaliSy Moore ; T. purreeay Moore ; 
IT. $uavay Boisd. ; T. valhwlansy Butl. ; jT. Bewsheriy Butl. ; 
T. 8enegaUn$i9y Boisd. ; T. decipiensy Butl. 

Teriaa Boisduvalianay Mabille. 

We have this species from Ashanti, West Africa (probably 
eSamaroons), Fernando Po, and the island of Johanna; it 
varies not a little in size, and entirely resembles T. brenda 
upon the upper surface. The species described by Mabille 
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under the name of T, hapale is represented by two femaleil 
(probably both of this species), which he has figured as sexes. 

Ter Ida Tejiipletonii, sp. n. 

cJ . Clirome-yellow ; primaries with black border, as in T 
purreea and 1\ senegaletiftiH ; secondaries with narrow inter- 
nal ly-sinuatcd black border. Wings below gamboge-yellow, 
with well-defined black marginal dots : primaries with two 
black dots, followed by a little 5^-shaped marking within the 
cell ; a transverse black-edgcd spot closing the cell ; S(!Con- 
daries with three black ring-spots near the base, a black-edged 
angular spot at the end of the cell and a discal bisinuated 
series of irregular squamose and therefore someAvliat indistinct 
brown dashes across the disk. Expanse of wings 42-51 
millitn. (type 47 milliin.). 

Oeylon {Templeton) » 

Terias cerea^ sp. n. (PI. V. fig. 3.) 

^ , Probably hitherto confounded with T, fiaricola, but 
nearer to T chalcomia ta. Wings above gamboge-yellow ; 
the black outer border of primaries much wider at apex and 
more angular tlian in 1\ ftortcolay and intenmpted at external 
angle so fis to leave only a black point at the extremity of 
the Hubmedian vein : secondaries with very minute marginal 
points. Under surface of secondaries and costal third of pri- 
maries of a sericeous creamy-yellow colour, remainder of 
primaries a little paler than above ; costal and external mar- 
gins oehraceoiis ; a small oblique black dash near the base of 
the cell, an >; -sluiped brown marking in the centre, and a 
white-centred brown P-shaped marking closixig the cell ; an 
irregular, transverse, subapical, lilacinc brownish patch, 
beyond which the apical area is suffused with reddish brown j 
black spots at the extremities of all the veins extending into 
the fringe, which is also tipped with blackish : secondaries 
with a small brown crescent near base of subcostal area, 
three brown-edged white dots in an angular series across the 
basal fourth, and a brown-edged white X-shaped marking at 
the end of the cell ; an irregularly bisinuated series of squa- 
mosc greyish dashes across the aisk. Expanse of wings 42 
millim. 

? . Bright sulphur-yellow, with the apical patch broader 
both above and below than in the male, so that this female 
in almost every respect resembles the males of the Indian 
T, ailheiana. 

(J , Mauritius {MacgilHvray) \ ^ , South Africa {E. 0. 
Buxton), 
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Of tliis species we have five examples exhibiting no varia- 
tion beyond the more or less strongly pronounced character of 
the markings on the under surface ; no marking is in any case 
wanting or even indistinct. 

Tertas cesiope group. 

In this group the anterior and posterior portions of tlu3 
external border are of nearly equal width on each side of the 
bisinuation ; the apical portion, however, a little wider, and 
widening rapidly from the sinus to the costa. As 1 have 
already stated, tliese distinctions arc purely arbitrary, the 
last species of one group having perhaps as much right to be 
placed in that following it as the first species of the latter ; at 
the same time it is more convenient to consider a few allied 
species at a time than to have the whole genus upon one’s 
hands at once. The following arc in the Museum : — 

T, wsiopey ; T, unduUiferay Bull.; T, variatOy 

Bull. ; T. sulphxiratay Bull. ; T, apricay Butl. ; T. Hobsoniy 
Bull.; T. hehridinayMyxiXr, T, inanatexy BxxiX, 

Terms cesiopcy Menetries. 

For some years past this species, which is rare in collec- 
tions, has been entirely misunclerstood. The insect figured by 
MdntHri^s is a female, evidently from China; we have it in 
tlie Museum from llong Kong, and Mr. Moore has it from 
Hainan. The male is very different, resembling on theuf)per 
surface mj T, tuxduUgeray but like its own female on the 
undersurface: we have it from Formosa, Mr, Moore has it 
from Hainan, and Mr. Distant has figured it as the mule of 
his T, hecabcy var. cq and gives a number of localities, includ- 
ing the somewhat wide one of continental India, which makes 
it evident that he has not discriminated between true jT. 
metope and the form so called in recently published papers. 

Terms sulphuratay Butler. 

The species from Aru recorded under this name in my list 
of ‘ Challenger ’ Lepidoptei^a is probably ray 1\ apripay which 
it agrees with perfectly on the upper surface ana very nearly 
on the under surface. From T. sulphuraia it differs in its 
deeper colouring, the transverse instead of oblique inner edge 
of the, outer border towards apex of primaries, and the much 
less prominent subapical markings on the under surface of 
these wings. The form occurring at Lifu may also prove to 
be distinct from T. sulphuratay but 1 should wish to see 
more specimens befoi*e separating it. 
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Tertas hecahe group. 

The external border of primaries broad and deeply biaihu* 
ated in both sexes ; certain Japanese examples of 1\ Marteati^ 
however (apparently influenced by crossing with T. anemone)^ 
have the border as in the T, cestope group. The following 
are in the Museum : — 

T. MaricftUj Bull. ; T, ycahcj Linn. ; T. rncobaiuenaUj 
Feld. ; T, solifera^ Butl. ; 71 hectibeotdea, M^netr. ; T. vkolo^ 
But!. ; T, si7niflafay Moore; T, phanospfla^ Felrl. ; 1\ 
hiUophila^ Butl. ; T, marocnsis, Butl. ; 1\ txcavafa^ Moore ; 
71 dirina^ ]\[oore ; T, latmm^qo^ llopff. ; 1\ sari^ Horsf ; 7’, 
(Jiversa^ AVall. ; T, curiosusy Swiiih. 

Terias hccabey Linn. 

Tliis species was oiiglnally described from a Chinese speci- 
mcn ; it, however, ranges, without any vaimtion woith men- 
tioning, from the north of India to nortliern Australia. The 
sexes differ chiefly in tint, the male being of adtM'p gamboge- 
or even dark chrorue-yellow, the female vaiyiug fiom primrose- 
to lemon-yellow. In both sexes the outer border of the 
secondaries is nai row and w ell defined. 

Terim phanospil ay Felder. 

This is the 71 hecabc of IlorsfieUrs Catalogue, the larva 
and pupa of which aic figured by him. The larva is said to 
feed on JE8chy7wmene seshan and to be found abundantly flora 
January to April. Typical T. hccabey from Ceylon, is said to 
feed on Leguminosse ” and on the Madras thorn. 

That the above is distinct from 1\ hecabe I have no doubt; 
not only is it a larger insect, the male in pattern approaching 
that sex of 2\ cpsiopey both sexes on the under surface also 
resembling the latter, but the colouring of the upper surface 
(as described by Felder) is of a deep (ochroous) yellow, 
showing in certain lights a lilacine gloss. 

Terias excavaiay Moore. 

This species has frequently been mistaken for T. wsiope, 
from which it is perfectly distinct ; we have a series of 
seventeen from Kangra, Cochar, Bombay, Assirghur, Poona, 
Mhow, and Suttara, most of which were presented to us by 
Colonel Swinhoo. 

Terias hecaheoideSy Mcin^tri^s. 

Described and figured from a male taken in the N.W. 
Provinces of India and sent to M^n^tri^s by Mr. Field ; it is 
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of n ckftrer brighter yellow colour than Tmm hecahe, and 
the outer border of the secondaries, especially of the female, is 
much broader than in that species. Its rarrge, so far as I 
can jtidge, appears to extend eastward from Kurrachco to 
Assam, and thence southward as far as Malacca. This 
species has frequently been confounded with T. hecuhe, 
owing to the great similarity of the males, but it appears to be 
distinct. 

Terias sari^ Tlorsf. 

The typical T, sari was described from a female example 
obtained in Java. In Horsficld and Moore’s Catalogue tlie 
species is also recoided from Borneo, aud a male from this 
locality in tlic Museum corresponds so neaily with the female, 
especially upon the under surface, that 1 consider it far raoi e 
likely to be typical T> sari ^ than the form figured by Mr. 
Distant; yet until the male is received from Java the question 
must remain undecided. The female fiom Java has the 
quadrate apical jiatcli below uninterrupted, as in the smaller 
form from Malacca. 

Terias jiheehuSy sp. n. (PI. V. fig. 4.) 

? . Bright lemon-yellow (colour of male T, hecaheoides ) : 
border of primaries black-brown and very like that of maro» 
ensis (P. Z. S. 1883, pi. xxxviii.), but decidedly narrower 
upon the costa and with more irregular inner edge ; fringe 
blackish grey ; costa sprinkled with black scales : secondaries 
with the marginal line less perfect and more sinuated than in 
T, maroensis. Under surface more brightly coloured even than 
above, with markings dieposod as in T, maroensisy but all of 
them broader and of a richer chocolate-brown colour ; the pri- 
maries with an oblique dash in place of the minute blackish 
dot towards external angle; marginal black dots larger. 
Esmanse of wings 43 millim. 

(^oensland. 

Terias latilimhatay ap. n. (PI. V. fig. 5.) 

<J 9 . Coloration of T hecaheoidesy but the black external 
border wider throughout and of twice the width on the median 
interspaces of the primaries, so as greatly to reduce flie depth 
of the bisinuation ; the inner edge of the border of the secon- 
daries more strongly dentate-siqpate. Mai kings below more 
strongly defined. Expanse of wings 46 millim. 

cf, Sumatra (Wallace)^ coll, liowitson ; <J ?, coll, F. 
Moore. 

Allied to T, diversa of Wallace, and T latinxargo of 
Hopfier. 

Ann* dk Afag, N. Hist. Sor. 6. Voh xvii. 16 
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Teriaa hidens^ sp. n. (PI. Y. fig. 7.) 

? . Leui on -yellow : primaries with the base and costa Irro- 
rated with blackish scales; external border occupying nearly 
half the wing, confluent with a costal stripe which commences 
at basal fourth and gradually widens to just beyond the cell, 
wl)ere it meets the external border ; the inner edge of the latter 
crosses the wing transversely from this point to the third 
median branch and then is interrupted by two unequal tooth- 
like sinuations, beyond which it is again continued with a 
slight inward curvature to the inner margin ; tlie border below 
the bisinuation is about one fourth narrower than above it : 
secondaries with the external border about twice as wide as 
in T. hcca}>enide3 ? , its inner edge deeply dentate-sinuate. 
Undersurface as in the preceding species, excepting that there 
is an irregular transverse streak of subapieal brown spots on 
the primaries, as in species of the T, cesiope group. Expanse 
of wungs 49 millim. 

Sumatra. Colls. Hewitson and F. Moore. 

Also somewhat allied to T. diversa. 

Tenaa semtfuaca^ »p. n. (PI. V. fig. 8.) 

? . Dull lemon-yellow : primaries with the costal margin 
narrowly black ; base and costa irrorated with blackish atoms ; 
external half chocolate-brown, its inner edge not sharply de- 
fined but commencing opposite to the end of the cell, crossing 
the wdng transversely to second median branch, then falling 
oblicjuely outwards so as to form a shallow sinus on the first 
median interspace and thcncc again obliquely outwards to 
Ruhmedian vein and inwards to inner margin : secondaries 
with the external third occupied by an internally diffused 
chocolate-brown border ; fringes yellow, that along the exter- 
nal border of primaries reddish. Wings below clear lemon- 
yellow, with markings as in hecabeoideSj excepting that 
there is an indication of a brownish biangulatcd, subapieal, 
transverse streak on the primaries. Expanse of wing# 
46 millim. 

Sumatra {Wallace). Coll. Hewitson. 

Also belonging to the T. diveraa group. 

The three preceding species were in Mr, Wallace's collec- 
tion^ and, considering that he thought T. dlversa sufficiently 
distinct to be separated from"^ T. hecabe^ it is to me incompre- 
hensible how he could have persuaded himself that these far 
more distinct forms were varieties of the latter species. 

Teriaa honxs^ sp. n. (PI. V. fig. 6.) 

$ . Above bright golden yellow (colouring and general aspect 
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of the r. senegalenBis ” of Hubner’s ^ Zutriigp,’ fig. 969) : 
primaries with the costa sparsely irrorated with black scales ; 
a broad black external border, widest upon the costa, its inner 
edge running obliquely outwards from the apical third of the 
margin to the upper radial vein, thence slightly inwards to 
the third median branch, where it abruptly turns outwards, 
forming a deep oblique bisinuation as in T. nari^ from the first 
median to the submedian it forms an angular sinus ; the form 
of the border in this species therefore is unique : secondaries 
with pale abdominal border ; the veins black at the extremi- 
ties and terminating in black spots, which expand upon the 
margin so as almost to form a continuous line. Undersurface 
like T, hecaheoides. Expanse of wings 41 millim. 

Sierra Leone [Foxcrojx). 

This species should precede T. curiosus^ 

Tet las rahel group. 

The passage from the T. hecahe group into this is so gradual 
that it is only by placing in it all species in which tlicrc is 
(in one or both sexes) a more or less defined inner marginal 
border to the primaries tliat the group can be indicated ; yet 
such species as T. zita^ zama^ rahel^ &c. arc so utterly unlike 
2\ ?iecabe, that nobody could speak of tliem as belonging to 
the same group. The following are in the Museum : — 

hiformwy Butl. ; T, eumide. Feld,; T. tilaka^ Horsf.: 
T, tnvida^ Butl.; T, Lorgniniiy Feld.; T, alitha^ Feld.; 2. 
rahely Fabr. ; 1\ zama, Feld.; T. Feld. ; and (in the 
Hewitson cabinet) T. tommia, Voll. 

Teriaft gradienSy sp. ii. (PI. V. fig. 9.) 

cJ . Chrome-yellow : primaries with the costal border black, 
the outer border broadly black-brown, its inner edge com- 
mencing just beyond the cell and running with an oblique 
curve to the third median branch, deeply and unequally 
bisinuated on the median interspaces, then abruptly running 
inwards and obliquely downwards, so that the lower part of 
the border fills nearly half the area between the first median 
branch and the inner margin, the whole length of the inner 
margin being also somewhat narrowly black : secondaries with 
broad black-brown border, narrowing towards apex, its inner 
edge dentate-sinuate, much as in T, alitha from the Philip- 
pines. Under surface pale dull lemon-yellow with indistinct 
markings, the outer border narrowly brown and difiused as in 
1\ rahd. Expanse of wings 45 millim. 

Borneo (from the E. Indian Museum). 

This species should be placed between 21 eumide and T, 
iilaha, though the secondaries more nearly resemble 71 xnvida. 

16* 
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TeriaB anguUgera^ sp. n. (PI. V. fig. 10.) 

This is the representative of the preceding species at Ton- 
dano, and differs from it in the much broader outer border to 
the wings, that of the primaries internally forming five abrupt 
angles instead of the curves of T, gradiens^ the internal border 
of the priinaiies also not reaching the base, but tapering off to 
a point. Under suiface wnth the markings much more strongly 
defined. Expanse of wines 55 milliin. 

Tondano {Wallace), Coll. Hewitson. 

This was labelled T, eumide ’’ and associated with 71 
hecahe by Tlewitaoii ; but it is widely distinct from Feldcr’a 
s})(ciea, the description of which refeis to a pale sulphur- 
yellow insect, which we have in the Museum collection from 
iieai Macassar. A third species nearer to T, gradtens^ from 
the Sulla Islands, has been piesented to the Museum by Mr. 
Moore ; it is, however, imperfect. 

Teriaa Candida group. 

71 celehensis, Wall. ; T, xanthomelcena, Salv. ; T. Candida, 
Cram. ; T, puella, Boisd. ; T. virgo, Wall. 

Though connected with the preceding group through 1\ 
celeheubis and T. tominta, there is at present a slight gap be- 
tween this group and the next. 

Terias ceUhensis, Wall. 

The male is perfectly intermediate between that sex of 
T, tominia and 7l scanthomelcena ] the female more closely re- 
sembles T, tominia. In the Hewitson cabinet are two males 
apparently of distinct though allied species — one, marked 
Mak.,’’ being doubtless the type of Wallace’s T. celebensis ^ 
from Macassar, the other, marked Sula,” being evidently 
liis Sulla-lsland speeirnen. On such slender material it would 
be lash to separate two closely allied forms from the same 
distiict, although there is hardly a living Icpidoptcrist who, 
in this genus, has not described forms more closely resembling 
each other. 


Terias nise group. 

T, rcgularis, Butl. ; T, neda, Godt. ; T, ccgmtorialis, Feld.; 
T, nise, Ciam. ; T, musa, Fabr. ; T. wiana, Boisd! ; T, agave, 
Cram. ; T, alhula, Cram. ; T, sino^, Godt. ; T, clara, Bates ; 
T, marginella, Feld. 

In this group the transition from yellow to white species is 
clearly traceable, though a few links are still wanting (in 
colour only, not in pattern). 
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I'eruia meesalina group. 
messnltnay Fabr. j T. ffnaihene^ Boidd. 

Though much resembling the preceding group on the upper 
surface, 1 believe that these are merely white species of the 
2\ dina group. 

Terias Ticrla group. 

y. hetkesehay Jans. 5 T. herla^ M‘Lew; T, vagans. Wall. ; 
1\ Jivgeriy M^iu 5 tr. ; 1\ Iceta^ Boisd. : T, mbferve^iSy liutl. 

This group is perfectly connected through T, betheseba with 
the 1\ nue grouj) {T, regularia)^ and therefore in arranging 
tlie genus I have placed it between T, regalaris and T. neda ; 
yet the acute primaries of some of the species, and the unusual 
style of pattern and coloration on the under surface of their 
wings, suggests that they should rightly terminate the genus. 
It is, of couise, impossible to arrange every large genus in a 
linear scries, for, at certain points, two divergent series will 
occasionally branch out, as appears to have occurred in the 
present instance. 

Teriaa Jeegeri^ M^n^tri^s. 

This species has of late years been incorrectly identified 
with a Japanese butterfly, from which it is perfectly distinct; 
it was described from a N.W. Indian specimen, and is with- 
out doubt the pale representative of T. loeta ; but whether it is 
distinct, or is a seasonal form or mere dimorphic variety of 
y. ketOy can only be proved by repeated observation on some 
spot where it abounds or by careful breeding. The point 
being doubtful, I hesitate to separate the J apauesc form from 
y. sub/ervtna of S. Corea : it aitfers from it normally as T. 
Jeegeri does Irom y. toa ; but individuals in a largo aeries 
obtained in Japan show a tendency towards the fiery under- ' 
suifacc colouring of T, aubfervens. 

The species described under the names T. reticulata and y. 
atinoB are tailless species of Splmuogona, their neuration being 
quite diflferent from that of Terias. 


XX . — On some new or imperfectly -known Species of AVroma- 
toporoids. By H, Alueynb Nicholson, D.Sc., 

Regius Brofesaor of Natural History in the llniversiiy of 
Aberdeen. — Part 1. 


[Plates VI.-VIU.3 

Having been for some time engaged in the preparation of a 
Monograph of the British Stromatoporoids for the Palaionto- 
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graphical Society, I have had occasion to study a very exten- 
sive series of forms belonging to the same group from the 
Devonian and Silurian formations of the Continent of Europe. 
Some of these are new, while others are incompletely known, 
and though 1 have had the opportunity of figuring some of 
tliese in the fiist part of my Monograph, 1 have not^becn able 
to give any descriptions of them. In the present communica- 
tion therefore I propose to give brief descriptions, accompanied 
by figures, of some of the new or imperfectly -known types in 
question, reserving for a future memoir a number of further 
forms whieli similarly require illustration and description. 
The figures given all represent the microscopic structure of 
the sj)ecie8 described, want of space rendering it impossible to 
figure the actual specimens from which the microscopic slides 
were taken. This omission is the less to he regretted as 
s[>reific and generic distinctions, in the great ma jority of cases, 
among the JStromatoporoids are necessarily drawn from the 
details of the microscopic structure, the general form and mode 
of giowth often being precisely the same in types of the most 
diverse atfiiiitieS, while very wide variations in these parti- 
culars may be found within the limits of a single species. 
yev<*ral of the sp(‘cics described occur in Britain ; but, with 
one or two exceptions, the figures given are taken from 
foreign specimens, as 1 shall have the opportunity of fully 
illustrating elsewhere the British examples of the same species. 
I may add that, except in the case of two figures (rl. VL 
figs. a and 7 a), the drawings are all on a uniform scale of 
enlargement, being magnified about tw^elve times ; and I have 
been greatly assisted in their preparation by a series of excel- 
lent photographs taken for me by Mr. George Gellie, of 
Aberdeen. 

Actinostroma clathratuMy Nich, (PI. VI. figs. 1-3.) 

Stromatojxyra concentricaf auett. 

<J(xm 08 teum massive and very irregular in shape, usually 
spheroidal in form, growing from a small base of attachment, 
and consisting of numerous successive strata superimposea 
one upon the other. Radial pillars stout, usually trom I* to J 
millim. apart, the concentric lamina being in general placed 
at a similar distance apart. The horizontal processes or 

arms’’ are given off from the radial pillars with great regu- 
larity in radiating whorls, tlie result being the formation ot an 
angular meshwork, wdiich in tangential sections has a close 
resemblance to the structure of an hexactinellid sponge. The 
angular pores, formed as above, served for the emission of the 
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zodicls, and definite tabulate zottidal tubes are not present. 
Afttiorhizm are feebly represented or may be wholly wanting. 
The surface is not furnished with regular eminences or 
niamelons.** 

Oha, This species is the one which has most generally been 
identified with Stromatopora concentrica^ Goldf., though 
various other species have been from time to time referred to 
under the name of 8, concentnm. The present species has 
been more particularly identified wdth 8, concenirica^ Goldf.. 
by Bargatzky * Stroinatoporen des rheinischen Devons/ 
p. o4). I have elsewhere pointed out, however (Mon. Brit. 
Htroni. p. ,'l), that an examination of the original specimen of 
Stromatopora concentrica^ Goldf., now in the museum of the 
University of Bonn, proves conclusively that this often-quoted 
type belongs to a totally different section of Stromatoporoids 
from that in which the present species is to be jdaced I have 
therefore been compcdled to establish the new genus Actino- 
8troma for the reception of this and of a number of related 
types, and to give a new specific title to the form now under 
consideration. 

Actinofitroma clathratum^ Nich., grows usually in irregular 
rounded masses, generally, if not always, with a non-eplthecate 
base. Mostly well-marked strata of growth, or hitilaminas,** 
are observable, and the radial pillars are continuous (as 
in the genus Acitnostroma as a whole), and pass from the 
bottom to the top of each stratum, however thick. The i>illars 
are stout and rounded, often showing in cross sections (PI. VI. 
figs. 1 and 3) traces of an axial canal. In vertical sections 
well-marked concentric laminas are seen (PI. VI. fig. 2), 
The pillars and lamime are about the same average distance 
apart, viz. from to | millim., German specimens having these 
structures closer than English examples t- horizontal 

arms ” are very regularly produced, and give rise by their 
union to an extremely regular hexactlnellid structure, the 
2o5idal pores being angular in shape (IM. VI. figs, 1 and 2). 

♦ Having had the advantage of examining many of Bargntj:lfy’8 speci- 
mens with niiuself, and having purchased his collecliun Hiiico hi** death, I 
am able <to speak confidently ns to most of the types described in his 
work on the ratromatoporoidH of the Khenish Devonian formation. 

t Owing to the great range of individual variation little C4in be 
laid in nh>8t Stroniatoporoids upon prticise measiirenients, such as the 
above. It is also noticeable that if wo compare specimens of what we must 
regard as the same species from distant Joralities (t. e. snecimens from the 
British Devonian roc^s with others from the Rhenish Devonian, or speci- 
mens from the British Silurian with examples from the same formation in 
Sweden or Esthonia), we find them to invariably exhibit certain slight 
but constant differences. 
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Astrorhissfle ’’ seem to bo generally wanting in German 
examples, but are usually present, though very feebly deve- 
loped, in British specimens. 

The 8p(3cic8 \N itii wliich A. clathratum is most nearly allied 
18 A, verrucosumy (jroldf., the differences between the two 
being wholly as to their mode of growth. From its next 
nearest ally, viz. A. hehbornensey Nich. Stromatopara 
Barg ), the present species is distinguished by its 
much stouter pillars and generally coarser structure, and also 
by tlie fact that the latter possesses very well developed astro- 
rhizfe, which are arranged in vertical groups. 

Formation and Locality, Common in the Middle Devonian 
of Hebborn (Schladethal) and in other localities in the Paf- 
frath district ; also very abundant in the same formation in 
the Eifel (Gerohtein, Soteiiich, &e.). Abundant in the 
Middle Devonian of Devonshire (Dartiugton &c,). 

Actinostroma verrucosmi^ Goldf,, sp. 

Ceriopm^a vermcomy Goldf. Petref. Germ. Taf. x. fig. 6 (182G), 

Stromatopora vernaosay Bargatzky, Dio Stromatoporon dea rhoiniachen 

Dovons, p. 66 (1881). 

Ohs, The minute structure of this species is in all essential 
respects identical with that of A, clatnratumy Nich. ; but tlie 
coenosleum is always developed round a series of separate 
centres of growth, round which the lamina are concentrically 

{ )roduced. Hence the concentric laminae are regularly undu- 
ated and the surface exhibits numerous prominept conical 
eminences or iriainelons,^^ usually of considerable size, each 
of these representing a centre or axis of growth. 

Formation and Locality, Comparatively rare in the Middle 
Devonian formation of Biichol (raffVath district), and also in 
the same formation in the Eifel (Sotenich, Gerolstein, &c.). 

I have not recognized the species as yet in the Devonian form- 
ation of Britain. 

Actinostroma kehhornensc, Nich. 

(PI. VII. figs. 7 and 8.) 

Stromatoiwra a&froitet, Bargatzky, Dio Stromatoporeii dos rfieiniiacheii 
Devons, p. 66 (1881 ), 

[Non JSfromatopora aatroitesy Rosen.] 

The coenosteum in this species is massive and very regu- 
larly laminated, the surfaces of the lamime being smooth and 
exhibiting numerous large astrorhizai, the centres of which are 
usually from 6 to 8 milhm. apart. The radial pillais are « con- 
tinuous,’’ slender, and placed at about i millim. apart, the same 
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average distance separating the concentric laminae. The hori- 
zontal arms given out by the radial pillars are regularly 
produced in whorls and give riyje to an angular meshwork. 

Obs. This species was identified by Bargatzky with the 
Siromatfpora oMroites of von llosen, I have, however, 
carefully examined tlio original specimens of von lioson’s 
species and find it to be quite distinct, as I shall immediately 
enow. It has therefore been necessary to give a new specific 
name to the present species, A. hebhornenae is nearly related 
to A. clathratuTtiy but differs in the obvious character of the 
possession of numerous large astrorhizee, which, according to 
my observations^ are usually ai-ranged in vertical groups and 
are connected with a main vertical canal belonging to each 
group. From the presence of the astrorhizie the species 
resembles the form which I shall describe as A, atelluiatum^ 
with which I was at first disposed to identify it (Mon. Jlrit. 
Strom, p. 76). Further examination, however, has shown 
that it is only in this single character that these two forma 
arc closely related. The nearest ally of A. hebhormnae is 
undoubtedly A, claihratum^ the two agreeing closely in 
general structure, and especially in the fact that the arms 
m both give rise to a regularly angular network (PI. VII. 
fig. 7). The species is, however, distinguished from A^ 
clathratum not only by its abundant and large astrorhizao, but 
also by the much more slender and delicate character of the 
radial pillars (PI. VII. fig. 8). 

Formation and Locality. Abundant in the Middle Devonian 
of llebborn (Schladethal), in the Paffrath district. I have 
not yet identified this species from either the Eifel or from 
Devonshire. 


Actinoatroma ? aatroitea^ Rosen. 

(PI. VI, figs. 6-7 a.) 

Stromatopora astroites, Rosen, Uober die Natur der Stromatoporen. 
p. 02, pi. ii. %s. 0 and 7 (1067 ), 

[ISon JStrotnato^^oj^a astroites, Bargatzky.] 

The coenosteum of this species is massive and grows in suc- 
cessive strata, or latilaminae,” of varying thickness. The 
surfaces of all the strata are covered with well-marked 
branching astrorhizss, the centres of which ore placed about 
10 or 12 millim. apart. In minute structure the skeleton is 
apparently formed of exceedingly delicate and close-set radial 
pillars, which are placed from iV millim, apart or 

even closer, and are united by few horizontal arms.” Tan- 
gential sections hence show a very delicate hexactinellid ” 
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Btruetiire. In vertical sections (PI. VI. 7) the entire 
skeleton is seen to be divided by well-marked concentric linos 
which are placed at variable intervals, usually in i^roups of 
close-set lines separated by wider bands in which these lines 
are few or wantinpj. 

Ohs. This species has given me much trouble, and T am 
not yet sure of its aflinities. I have examined the original 
specimens collected by von Rosen, which are now presciwed 
in the museum of the University of Dorpat, and also his 
micioscopic sections of these. The original specimens are, 
however, highly mineralized, and the thin sections show no 
clearly recognizable structural characters beyond the con- 
centric lines of growth wliich arc seen in vertical sections. 
Hence von Rosen only figured the surface of his specimens, 
showing the well-marked astrorhizaj ; hut he gave no illus- 
trations of the minute structure. I have also collected a 
number of specimens from von Rosen’s original locality 
(Kaugatoma-pank) as well as from other localities in tlie 
island of Oescl, which agree in every respect with the original 
specimen upon which the species was founded. Most of these, 
however, resemble von Rosen’s originals in being so highly 
crystallized that the essential points in their internal structure 
are not decipherable. Out of a considerable number of speci- 
mens wliich clearly belong to this species I have only found 
two which show the internal structure in a manner suitable 
for satisfactory study ; and 1 have figured tangential and 
vertical sections of these (PL VI. figs. 6-7 a). Judging from 
these the species would seem to be an Actinostromay with 
extraordinarily delicate and close-set radial pillars, which are 
united by ii regular horizontal ^‘arms.” The general struc- 
ture is tlicrcfore like that of Aciinostroma mtertextuniy Nidi., 
only very much finer. In vertical sections, even in the worst 
preserved specimens, we can recognize numerous concentric 
lines of growth (not proper concentric lamina) ”), which ai*e 
usually placed in gioups (PL VI. fig. 7 a). The a 8 trorhiza 3 
can with difficulty be recognized at all in thin sections, though 
sufficiently well marked on fractured surfaces. 

One of the great difficulties about A. aHiroiteSy Rosen, is 
that its vertical sections, especially when in poor preservation, 
present a curious resemblance to similar sections of certain 
specimens of Stromatopora typim^ Rosen. Some specimens 
of this latter species show’, namely, a curious structure of the 
skeleton-fibre, probably a sort of decomposition, inconsequence 
of which the thick and reticulated skeleton-fibre becomes 
broken up by innumerable, minute, dark -coloured, vertical and 
horizontal lines. This remarkable alteration of the skeleton- ' 
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fibre from its normal porous condition is well figured by von 
Rosen {loc. ett, pi. i. fig. 2) in a vertical section of S, typica. 
So close is the resemblance thus caused between vertical 
sections of A, astroites and corresponding sections of S. fypica 
that I was at first led to think tliat A, uatroiies would prove 
to be only a highly altered condition of 8. typica (Mon. Brit. 
Strom, p. 12). Since examining better-j)reserved specimens 
of A, astroites 1 am, however, satisficu that this view is 
untenable, since tangemtial sectiona of the two species are quite 
dissimilar. In any case it need hardly be pointed out that 
the true A^ astroitca^ Rosen, is quite distinct from the iorni 
to which Bargatzky gave this name and wliich 1 have here 
described as A. hMornense. 

Formation and Locality. Silurian (Upper Oesel group), 
Kaugatoma-pank and Hoheneichon, Island of Oesel. The 
species also seems to be present in the Wcnlock Limestone of 
Gotland and also of Britain (Ironbridge). 

Actinostrorna bifariarn^ Nich. (PI. VI. figs. 4 and 5.) 

The coonoateum in this species is massive, generally hemi- 
spherical in shape, and of considerable size. The radial 
pillars are continuous and of two sizes, large and small. 
The large radial pillars are from ^ to J millirn. apart, the small 
ones are from I to ^ millirn. apart. All the pillars give out 
numerous radiating horizontal arms,^’ which give rise in 
tangential sections to tlie characteristic hexactincllid ’’ struc- 
ture of all the species of Actino^troma. Vertical sections 
(PI. VI. fig. 5) show the two kinds of pillars and the ‘‘ con- 
centric laminae, the latter being from i to i- millirn. apart. 
Astrorhizee are wanting. 

Obs. This species is of the general type of A. datliratum ; 
but it differs from this, as from all other recorded sjiecies of 
the genus, in the possession of two distinct sets of radial 
pillars of different sizes. The specimens figured are from 
the Rhenish Devonian rocks ; but the species is apparently 
more abundant in Devonshire than In Germany. 

Formation and Locality. Middle Devonian, Teignmouth, 
Devonshire (in the pebbles of the Triassic conglomerates) ; 
also in the Middle Devonian of BUchel (Paffrath district). 

Actinoatroma atellulatum^ Nich. (PI. VI. figs, 8 and 9.) 

Coonosteum sometimes laminar, with a basal epithoca, soinc- 
times massive, the mass in the latter case being sometimos 
" composed simply of concentrically superposed strata, or beiug 
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at other times made up of a series of large-sized cylinders, 
each of which is composed of concentrically disposed layers. 
The surfaces of successive strata are sometime^s smooth, but 
are at other times covered with low, rounded, closely approxi- 
mated eminences or mamelons.’* Astrorhizm are invai-iably 

E resent and are arranged in superposed groups, each group 
aviiig a common vertical axial canal. The brandies of the 
astrorhizse arc sometimes short, sometimes long, but always 
delicate. The radial pillars are continuous ’’ and are about 
tV millira. apart, as are also the well-marked concentric 
lamince. The horizontal ‘‘arms” given out by^the radial 
ptllars appear to be numerous and delicate ; but they are 
usually not visible at all in tangential sections, or only to a 
limited extent. Hence such sections do not show tluj typical 
“ hexactinellid ” meshwork of the genus Actinostrorna^ but 
usually closely resemble corresponding sections of the genus 
Cl(i lh rodtetyon . 

Oha, This well-marked species exhibits many interesting 
and striking variations ; but 1 shall discuss these fully else- 
where. It is most nearly related to A. hebhornensey Nich. 
(ss Strovmtopora astroitea^ Barg,), It is, however, distin- 
guished from this, as from all the other species of Actino^ 
stroma^ by the fact that tangential sections (rl, VI, fig. 8) do 
not show usually the characteristic “ hexactinellid ” network 
of the genus. On the contrary, such sections resemble corre- 
sponding sections of Claihrodictyon in showing the detached 
ends of the transversely-divided radial pillars either quite 
separate or partially confluent into vermiculate rows. 1 have, 
however, examined specimens in which the typical “hexac- 
tinellid ” structure can be detected in tangential slices, the 
“ arms ” given out by the radial pillars being in these cases 
very numerous, and capillary in point of size. I shall else- 
where figure the structure in question. The skeletal frame- 
work is decidedly closer and more dense than in A. hebbornense 
or A, clafhratum, and a marked phenomenon in vertical sec- 
tions (PI. VI, fig. 9) is the presence of large rounded apertures 
formed by the cut ends of the radiating astrorhizal tubes. 
Vertical sections also often show the vertical wall- less canals, 
from which spring the astrorhizae of successive interlaminar 
spaces, and round which the concentric laminae are usually 
bent upwards. 

Formation and Locality, Abundant in the Middle Devonian 
of the Eifel (Uerolstein and Gees). I have not hitherto re- 
cognized the species in the PafFrath district. Also abundant 
in the Middle Devonian of Devonshire (Dartington, Lumma* 
ton, and Teignmouth). 
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Actinostroma Schmidtii^ Rosen. (PI. VII. figs. 1 and 2.) 

Strowatopora Schmidtii^ Ilo«on, Ueber dio Natiir dor Strom at oporen, 
p. 04, Taf . V. figs. 1,2 (1807). 

CcenoBteum massive (?). Large astrorliizo? arc present, and 
are arranged in vortical groups, each group springing from a 
vertical axial canal. The branches of the astrorhizae are of 
large size and very slightly subdivided, and the vertical axial 
canals are also of remarkably large size. The skeletal tissue 
consists of delicate, often compressed, radial pillars, of the 
continuous ” type, placed about millim. apart, sometiip^ 
arranged in rows. The pillars give off a small number of 
delicate horizontal arms,” which give rise to a network of 
oblong or irregular meshes. Vertical sections show that 
certain of the jiillars arc larger than others (PI. VIT. fig. 2) ; 
but this feature does not appear to be recognizable in tangen- 
tial sections. 

Ohfi, This beautiful species is conclusively shown b^ an 
examination of the original specimen and slides in the Univer- 
sity of Dorpat to be a true ActinoBtroma, It is most nearly 
allied to the species which 1 have named A, interteaotum. it 
is, however, distinguished from this by its large and quite 
peculiar astrorhizse, by the small size and often linear shape 
of the radial pillars, by the fact that the network formed by 
the horizontal arms ” consists of oblong rather than of 
triangular meshes, and by the presence in vertical sections 
of a limited number of pillars of larger than average size. 
The concentric laminm ” are also very imperfectly deve- 
loped, and are only represented by loose reticulated fibres. 

Locality and Formation. Silurian (Upper Oesel group). 
Kaugatoraa-pank, Esthonia. The species has not yet been 
recognized either in Gotland or in Britain. 

AciinoBtroma intertextunij Nich. (PL VII. figs. 3-6.) 

The coenosteum has the form of a laminar, more or leas 
circular expansion, which may reach half a foot in diameter 
and an inch or more in thickness, and which is covered 
basally by a striated epithcca. The surface shows astrorhizje, 
but these are of moderate size and do not appear to be ar- 
ranged in vertical groups. The radial pillars are continuous,” 
slender, and placed about \ millim. apart; they produce 
numerous slender horizontal ‘‘ arms,” the union of whicli gives 
rise to a close hexactinellid ” network, the meshes of which 
are mostly more or less triangular. The “concentric lamince ” 
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are incompletely developed and arc rather of the nature of a 
loose reticulation. 

Ohs. I shall describe this species more fully hereafter. It 
IS distinguished from most of the members of the genus by 
the delicacy of the skeletal tissue, the radial pillars being 
exceedingly delicate, and also by the loosely reticulate character 
of the concentric lamime (PI. Vll. fig. 4). It is also charac- 
terized by the gen(iral regularity of the hexactiucllid meshwork 
displayed in tangential sections (PI. Vll. fig. 3). A. inter- 
tejrtnm is undoubtedly closely allied to A. SchmuUtiy llosen ; 
but, for the reasons previously stated, 1 think it must in the 
tjeanwhile be regarded as a distinct s))eciea, 

Tlie above brief diagnosis of the species is founded upon 
British specimens. I have, however, collected examples from 
the Silurian deposits of Estlionia, which seem to be only a 
variety of this species, and I have figured tangential knd 
vertical sections of one of these (PI. VI J. figs. /) & G). The 
tangential sections of the Russian examples differ from cor- 
responding sections of British specimens in the much less 
complete character of the hexactinellid meshwork, wliich 
is sometimes hardly recognizable at alf oidy the cut ends of 
the pillars being visible. This incomplete character, or appa- 
rent absence, of the horizontal arms can, however, hardly 
be clue to anything save imperfect preservation. Vertical 
sections (PI. Vll. fig. 6) show the same general structure as 
corresponding sections of British specimens; but the radial 
pillars arc decidedly more closely .set and the concentric 
lamlnfe are more completely developed than in tlie latter. 
If it should appear to be desirable to indicate these apparently 
constant differences by a special name, the Russian examples 
may be called A. intertejctum^ var. suevicum. 

Formation and Locality. jSot very uncommon in the Wen- 
lock Limestone of England (Iroubridge, Much Wenlock, 
Dudley). The Russian examples are from the Silurian 
Limestones (zone of Pentamerus esthonus) of Kattentack, 
Esthonia. 

Stromatoporella^ lamtnata. Barg., sp, 

(PL VJl. figs. 9 and 10.) 

Diapora laminata^ Bargatzky, Dio Stromatoporeu des rhemischen 

Devons, p. (JO (1881). 

The coenosteum forms a laminar expansion, often of con- 
siderable size, wJiich is usually attached by a single point, 

♦ The gonus Stromatoporellaj Nieh. (Mon, Brit. Strom, p. 92) includes 
Rtromatoporoids which resemble the species of Strotnatopora, Goldf. 
(properly so called), in having a porous or tubulated skeleton-fibre, but in 
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and is furnished with a striated epithcca, but which is some- 
times encrusting. The surface is covered with minute 
rounded tubercles, many of which, in well-preserved examples, 
are seen to tenninale in minute circular apertures (5?o5idal 

! )orcs). The surface is without marked eminences or iname- 
ons and though astrorhiza? are often present they are very 
irregularly distributed, and are apparently sometimes wanting. 
The astrorhizal canals may be turnishod with astrorhizal 
tabnlw,’^ which have sometimes a vesicular character (PL VII. 
fig. 9). The skeleton -fibre is thick and minutely porous or 
tubulated ; the radial pillars are distinct, and often to some 
extent continuous.” Hence, in tangential sections, the 
cut ends of the pillars are largely visible as di'^tinct structures. 
The concentric laniiiue ” are well developed and are placed 
from ^ to" I millini. apart, as also are the radial pillars. 
Zodidal tubes are irregularly developed, being usually numerous 
and generally intersected by a vaiiable number of tabula*. 

Ohft, 1 have elsewhere given the reasons which have induced 
me to reject the generic name of Diapora^ proposed by Rar- 
gatzky, for this species. The Oaunopora-tubes,” wliich 
constituted an essential feature in Bargatzky’s genus Dtnpora^ 
arc very commonly present in this species, but are likewise 
often wanting ; wliiic in other closely allied species they seem 
to be always absent. [In one of the specimens h(‘re figured 
these Cauuopora-lubes ” are developed, but in the other 
they do not exist at all.] Apart from minute details, lamt- 
nata is distinguislied from its nearest allies [S. cifeliensis^ 
Nich., and granuJata, Nich.) by the much more extensive 
development of the zooidal tubes, and the more complete 
strucnire of the radial pillars than is the case in these latter. 

Formation and Looalitt/, Abundant in the Middle Devo- 
nian of Biichel (Paffrath district). 

Stromatoporella etfdiensiSy Nich. 

(PI, VilL figs. 5, 6, 7.) 

The coenostcum in this species is laminar and expanded, 
sometimes with a basal epitheca, but more commonly attached 
by the whole of the lower surface to some foreign body, and 
varying in thickness from a couple of millim. up to 5 or 6 

which the fusion of the radiHl and concentric elomonts of the »lieleton 
into a reticulate framework ia much lens complete. The radial pillars 
and concentric laminin remain quite recognizablo, and tau/?ential sections 
show more or loss largely the cut endaof the radial pillais, instead of 
exhibiting a vermiculate reticulation. The zohidal tubes are much loss 
highly developed in most species of StromatoporeUa than they are in 
Strotmtvpora, and they usually only extend &om one interlaminar space 
to the next above, 
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centime Tlio surface may be smooth or may be covered with 
conical mamelons/^ upon which the axial canals of tho 
astrorhizax open. Astrorhizee are always present and are 
remarkably large, their centres being often 2 to 3 centim. or 
more apart. The astrorhizal canals are furnished with 

astrorhizal tabula^,’* and the astrorhizal systems are in 
vertical groups, each group having a common axial canal. 
The skeleton-fibre is thick and traversed by minute microscopic 
tubuli (PI. Vlll. figs. 5 , 6 ). The radial pillars are incomplete, 
being as a rule confined to a single interlaminar space, and 
average about ^ millim. apart. The concentric laminse ” 
are very distinctly developed, and arc j^laccd about as far 
apart as the radial pillars. Definite zooidal tubes are very 
imperfectly developed, and often do not exist at all as separate 
structures. 

Ohs, This remarkable species exhibits many interesting 
features which cannot be here discussed. Jt is closely related 
to StromatoperfeUa granulata^yWi^h,^ and 8, damnoniensis^ 
Nich., the three forming a natural group of forms, which arc not 
much more than varietally distinct, though it is convenient to 
give them separate titles. It is also nearly allied to 8 , laminata^ 
Barg, sp., and to 8, arachnoidea^ Nich. The feature which, 
more than any other, distinguishes 8, eifelietisis from all these 
related types is the extraordinary development of the astro- 
rhizal system. It is further distinguished from 8, damno* 
niensis by the greater delicacy of its skeletal tissue ; this 
latter species (as also 8. granulata) being either destitute of 
astr9rhiz80 or having these structures very feebly developed. 
From 8, laminata^ Barg, sp., it is further distinguished^ by 
the fact that the radial pillars are confined to their respective 
interlaminar spaces, ana there are few or no definite zodidal 
tubes to be recognized in vertical sections ; whereas in the 
latter species tho radial pillars are often continuous through 
several interlaminar spaces, and there arc numerous tabjulate 
zooidal tubes. From 8 . arachnoidea it is distinguished by 
the absence or slight development of the extraordinary ^‘inter- 
laminar tabulm ” which characterize the latter. 

Formation and Locality, Abundant in the Middle Devonian 
of the neighbourhood of Gcrolstein, in the Eifcl. It com^ 
monly occurs in the “ Caunopora state,’’ as well as entirely 
without “ Caunopora-tubes and it is often associated para- 

* Stromato^oreUa ffranuhta wm described by me (Ann. 8c Mag. Nat. 
TIiat. 1H73, xii. p. 04, pi. iv. figs. 3 and 3 a) under the name of Stromato* 
pora granmata, I shall give a brief diagnosis of the apecies later on. It 
occurs in tho Devonian rocks of Canada. 
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Bitically with the curious coral which has been described by 
Prof, Ferd. Roemer under the name of Chmteteft Btromato- 
poroides, 

Stromatoporella damnontensis^ Nich. 

(PI. VIII. figs. 3and4.) 

Coenosteum massive, or in thick laminae {?). Surface un- 
known. Astrorhizffi undoubtedly present, and furnished with 
vertical canals from which they spring, but apparently much 
less developed than in 8. eifdiensis, Skeletal tissue exceed- 
ingly thick and minutely tubulated. Concentric laminas very 
thick and with corresi>ondingly narrow interlaminar spaces. 
About three concentric laminfc and two interlaminar spaces 
may occupy the vex'tical space of 1 millim., the larainse and 
intervening spaces being of approximately equal thickness. 
Radial pillars confined to their respective interlaminar spaces. 
Irregular, tabulate zooidal tubes, usually extending only from 
one interlaminar space to the next above, are present. 

Obs. This species is closely allied to 8. eifeliensiSy but 
seems to be sufficiently distinct to deserve a special name. 
Its special characteristics, as compared with the latter, are its 
extraordinarily thick skelcton-fibre, its possession of irregular 
tabulate zooidal tubes, and the smaller development of the 
astrorhiz®. 

Formation and Locality. Middle Devonian,, Devonshire 
(Teignmouth). Also in the Middle Devonian of the Eifel 
(Sdtenich). 

Stromatoporella arachnoidea. Nich. 

(PI. VIII. figs. 1 and 2.) 

Coenosteum thin and laminar, the specimens examined 
apparently having a basal epitheca, and being about 1 centim. 
in thickness. Well-developed astrorhizro are present, with 
** astrorhizal tabul®^’’ and having axial vertical canals^ which 
men on the suriace by prominent conical eminences. 
General structure of tlio skeleton as in Stromatoporella eifeli^ 
ensis^ the skeleton-fibre not being excessively thickened, the 
radial pillars being confined to their respective interlaminar 
spaces, and definite zodidal tubes being very imperfectly 
developed or wholly absent. The concentric lamin® are 
very well marked, and are placed about i millim. apart. The 
interlaminar spaces are crossed in every direction by numerous 
delicate curved vesicular tabul® ’’ or calcareous partitions. 

Obs. This species presents externally nothing special to 
separate it from 8 . eifeliemia^ except that the specimens I 
have seen have much more irregular astrorhiz® than the 

Ann. dk May. N. Hist, Ser. 6. VoL xvii. 17 
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latter. The general structure of the skeleton is also very 
similar to that of S» eifeliemisy and the skeleton-fibre is tra- 
versed by the same delicate, branching, microscopic tubuU. 

arachnoidea has, however, the unique feature that the 
entire space intercepted between the successive laminae (as 
also the astrorhizal canals) is crossed by a system of curved 
tabulas, which gives to the interlaminar spaces a characteristic 
vesicular appearance. In many sections of 8. eifiliensis we 
can detect curved calcareous partitions which are apparently 
of the same nature as those just alluded to ; but tliey are 
always few in number and are often not recognizable at all. 
For the present^ therefore, I think we must regard the pre- 
sent species as distinct. 

Formation and Locality, Rare, in the Middle Devonian of 
BUchel (Paffrath district) ; and at Gees, in the Eifel. 


EXPLANATION OF THE PLATES. 

Pa.ATK VI. 

Fig, 1 Tan|>ential section of ActinoHroma clathratum^ Nich. {vb S troma^ 
topora conrevUnmf Barg.), enlarged about twelve times. Middl# 
Deioman, Ilebbom. 

F’g, 2, Vertical section of the same, similarly enlarged. 

Fig. 8. Tangential section of Arfinostroma clathrafmiy Middle Devonian, 
Dartujgton, similarly enlarged. 

Fig, 4. Tangential section of Actinosfroma Infariumy Nicb., enlarged 
about twelve times. Middle Devonian, Buchel. 

Fig. 5. Vertical section of the same, similarly enlarged. 

Fig. 6. Tangential section of Acfinosfrmnn ? ostroiteBy Rosen, enlarged 
about twelve times. vSilurian, Oeeel. 

Fg. 7. Vertical section of the same, similarly enlarged. 

Figs. 6 ay 7 a. Portions of the same sections, enlarged about twenty-four 
times. 

Fg. 8. Tangential section of Artinostroma Btel/ulaftim, Nioh., enlarged 
about twelve times. Middle Devonian, Gerolstein. 

Fg. 9. Vertical section of the same, similarly enlarged. 


Pl.ATK VII. 

Fig. 1. Tangential section of Actinonfroma ScJwiidtity Rosen, enlarged 
about twelve times. The section traverses part of an aatrorhua. 
Silurian, Oeael. 

Fig. 2. Vertical section of the same, similarly enlarged. The section 
cuts one of the vertical canals (a) of the astrorhizal system. 

Fig. S. Tangential sccliim of ArfivoBtroma interte.itumy Nich., enlarged 
about twelve times. Wenlock Limestone, Ironbridge. 

Fg. 4. Vertical section of the same, similarly enlarged. 

Fg. 5. Tangential section of A. var.sttewMim, enlarged about 

twelve times. Bilurian, Esthonia. 

Fig. 0, Vertical section of the same, similarly enliuged. 
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Fig, 7. Tangential section of AoHmstroma h^hhommatf Nich.; enlarged 
about twelve times. Middle Devonian, Hebborn. 

Fig. 8. Vertical section of tjie same, similarly enlarged. 

Fig, 9. Tangential section of StromatoporeUa lamxnatay Barg., enlarged 
about twelve times. The specimen is without Oaunopora- 
tubos,” and the ostrorhizal canals (a) show curved tabulae. 

Fig, 10. Vertical section of another specimen of the same, in which 
Caun >para-tubps ” are present, similarly enlarged. Middle 
Devonian, Buchel. 


Plate VIII. 

Fig. 1. Tangential section of Stromatoporclla arachnoidea, Nich., enlarged 
about twelve tiiups. Middle Diwonian, Buchel, 

Fkf, 2. Vertical section of the same, similarly enlarged. 

Ftg, 8 . Tangential section of ^StromatopvMki damnoniensUj Nich., en- 
larged about twelve times. Middle Devonian, Teignmouth. 

Fig. 4. Verticil section of the same, similarly enlarged. 

Fig, C. Tangential section of Sfromatoporella eifelimsU^ Nich., enlarged 
about twelve times. Middle Devonian, Gerolstein. 

Fig, 0. Another tangential section of the same, similarly enlarged. The 
tiguro exhibits the larger branches of the minute tubuli which 
traverse the skeleton-hbra. 

Fig. 7. Vertical section of the same, similarly enlarged. 


XXI. — Descriptions of some new Longioornta^ chiefy Asiatic 
and African. By Francis P. Pascoe. 

The following is a list of the species described below 

Tliylactus longipeunis. Old Cala- 
bar. 

Chreostes Oberthiirii. Zanzibar. 
Sympiodes varius. Dclagoa Bay. 
Tanylamia raelanura. Madagascar. 
Dystasia nubila. Sumatra. 
Apomco} na albopicta. Dclagoa 
Bay. 

Zeargyra vidua. North Borneo. 


Fhilus ophthalmicus. 

P. anguetuB, rufo-brunneus ; elytris snbtestnceis ; oculia supra ap- 
proximatia ; prothorace oylindrico oariua lateral! obsoleta. Long. 
12 lin. 

Hab. North Borneo. 

Narrow, reddish brown, the elytra inclining to testaceous ; 

e Those from North Borneo were collected by a Mr. Lew is, and are 
without preoiae locality. 


Ceuambycid.®. 

Philus ophthalmicus, North 
Borneo*. 

Prothema variicornis. Lahuan. 
Nenenia aurulenta. Melbourne. 
Epipedocera leucaspis. Sarawak. 

Lamiid.®. 

Anexodus aquilus. North Borneo. 


17 * 
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head above and in front with a deep groove ; eyes very large, 
approximating alwve; antennte (^) rather longer taan tlxe 
body ; j)rothorax nearly cylindrical, sMghtly transverse ; elytra 
finely pubescent, each with throe inconspicuous longitudinally 
elevated lines ; body beneath and legs with slightly scattered 
hairs. 

This species differs from its congeners in its cylindrical 
prothorax (at least in tlie male) and the approximation of the 
eyes above. In the females in this genus the antennje arc 
usually only half the length of the body ; but in the Formosan 
P. pailfacenSj according to Mr. Bates, the anteiime of the female 
are also longer tlian the body. The genus is placed by Lacor- 
daire in the Prioriidoe ; it is evidently a transitional form, in 
whicli the prothoracic carina, one of the principal characters 
of the family, ceases to be of more than specific value. 

Prothema variicorms* 

P. oblonga, atra; antonno) adiculis sexto ad nonum flavidis; 

ol> trig in medio fasciis duabus, linoa humorali obliqiia suturaque 

poeiice, fiuvesccntibus. Long. Un. 

Hah, Labuan. 

Oblong, opaque black, minutely and closely granulate 
above ; aiitcnmn with the sixth to the ninth joints pale fulvous ; 
prothorax not longer than broad ; scutellum covered with a 
pale fulvous pubescence; elytra scarcely broader than the 
prothorax in the middle, an oblique stripci at the shoulder, 
two narrow bands in the middle, and a sutural stripe from the 
posterior band composed of a pale yellowish pubescence ; 
legs slender, black; tarsi with pale whitish hairs; body be- 
neath with a close silvery pubescence. 

Form and general appearance of P. humeralia^ but with a 
shorter, minutely gi*anulate prothorax, narrower elytra, with 
a somewhat different arrangement of pubescence, and antennae 
of two colours. 


Nenenia. 

Oaput antice quadratum, iwstico angustius, fronte oxcavatum. 
AnUnna* filiformes. Oculi tenuitor granulafci, subreniformes, lobo 
Buperiore parum produoto. Proiliorax ad latera tul)eroulatUfl. 
Elytra parallola. Pe<iM mcdiocres; femora vix elevata; tarsi 
Bublinearos ; coxcb anik^je subglobosse, oontigua? ; poatkoB approxi- 
matae. JSegmenta abdominis longitudine roqualia. 

1 cannot find a satisfactory place for this genus in Lacor- 
daire’s system. It seems to come nearest to rhalota^ but the 
two lobes of the eye are not widely apart and only connected 
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by an almost obsolete line, the upper lobe being represented 
by a short prolongation from the lower lobe, and terminating 
behind the antennary tubercles. The anterior coxal cavity is 
open and the intermediate closed. Xysimna has coarsely 
faceted eyes, and in Lacordaire’s system would probably have 
found a place near. 


Nenenia aurulenta, 

N. oblonga, subdepressa, testacoa, pube auroo-sorioea oranino ves- 

tita ; i^rothoraco basin versus tuborculis duabus munito. Long. 

4 lin. 

Ilah, Australia (Melbourne). 

Oblong, subdepressed, testaceous, everywhere clothed with 
a silky gold-tinted pubescence ; autenntc as long as the body, 
third and fourth joints equal, the fifth rather longer, the re- 
mainder about c(][ual, but not longer than the third or fourth : 
prothorax scarcely broader than long, with two well- marked 
tubercles near the base ; elytra parallel, each with two finely 
raised lines ; posterior tarsi slightly longer than the inter- 
mediate. 


Ejjipedocera leucaspis, 

E, subdopressa, obscure sanguinea ; antennis, pedibus marginibus- 
que elytrorum atris ; scutello pubo argentea dtuise vestito ; elytris 
breviusculiH, modico puuotutis, apico singulorum acute bispinoso. 
Lorvg. lin. 

Hah, Sarawak, 

Hather depressed, dull rod ; anteniue. legs (tarsi testaceous), 
and margins of the elytra, as well as tlie apical third, opaque 
black ; scutollura closely covered with a silvery pubescence j 
prothorax rounded, closely punctured ; each elytron termina- 
ting in two rather long acute spines ; abdomen reddish testa- 
ceous. 

One of Mr, Wallace’s captures, but from some oversight 
omitted in my ‘ Longicornia Malayaua.’ 

It differs from E. cruenta in its less transverse prothorax, 
shorter and more parallel elytra, and other characters. Tha 
genus appears to me to be more allied to the Pyresthides 
than to tne Clytides.” the anterior cotyloid cavities being 
closed in behind, and tnc antenuas being more or less dilated. 

. Anexodus. 

Caput inter oculos profiinde exoavatum ; oeuU reniformes, sat grosse 
granulati. Antennae bosi approximatce ; scaptas magnus, apioa 
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unilateraliter productus ; articulo sccundo elongate, tertio quarto- 
que ojcjualibus ot brevioribus. ProthorSc oblongus, robustus, 
donte parvo utrinquo instructus. Ehjtra ovata, prolhorace baud 
latiora. Pedes luodice elongati ; tihicB intermedice integrae, 

A remarkable genus, whose nearest ally seems to be Micro^ 
traejus, but distinguished by the comparatively great length 
of the second joint of the antenna^, a character, I believe, 
unique among the Longicorns. The prothorax is unusually 
large, and the scuiellum is sufficiently conspicuous. 

Ayiexodus aquilus. 

A, angusto oblongus, fuscus, proihoraco utrinque vitta obscure alba 
* notato; elytris vage punctatis et tuberculatis. Long. lin. 

Hah. North Borneo. 

Narrowly oblong, dark brown, a dull wliite stripe on each 
side of the prothorax ; above finely and densely pubescent, with 
minute scattered black setae intermixed ; antenrue shorter than 
the body, the scape much thickened, as long us the next three 
joints together; prothorux much longer than broad, the 
jmbesconce darker and somewhat velvety above, the lateral 
tooth small and rather before the middle ; scutellum tran.sver6e 
and rounded behind; elytra rather more than half as long 
again as the prothorax, sparingly punctured and with several 
small tubercles, and a more prominent one on each side at 
the base ; body beneath and legs with a pale or whitish 
pubescence. 


Thylactus longipennis. 

T. elongatus, fuscus, supra pube grisoa nigrescenti-varia obtectus ; 
elytris elongatis, parallelis, apico singiilonim rotundato-prodnotOf 
dorso lineis longitudinalibus duabus curvatis munitis. Long. 
13 lin. 

Ilab. Old Calabar. 

Head, prothorax, base of the elytra, and a well-limited 
oblong patch at the sides dark brown; body beneath and 
legs with a greyish pubescence ; antennee dark brown, not 
longer than the body, the antennary tubers approximate 
at the base ; front of the head concave, and a deep linear longi- 
tudinal groove behind ; prothorax with two small tubercles 
near tlie apex, the lateral tooth large and prominent. 

This species has somewhat the facies^ of Xylorhxza^ but it 
agrees better technically with Thylactus. 
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Qhr easier Oherthurii. 

C. robustns, fuscos, puhe grisea dens© teotas ; elytris, basi exoepfca# 
impunctatis, in medio vitta obliqua pallid© brunnea Bignatia» 
humeris paulo productis, regiono humorali minus pubescent© ©t 
grosse punctata. Long. 14 lin. 

Hah. Zanzibar. 

Facies and characters mostly as in C. ephippiatus^ but with 
a different pattern on the elytra, and further differentiated by 
a large triangular and nearly naked patch, very coarsely 
punctured, on the shoulder, the rest of the elytra impunctato 
except a few sliglit punctures by the scutellura ; the oblique 
stripe commences near the suture, and is continued outwards 
and downwards nearly to the margin. The eyes in this 
genus are small, not nearly reaching to the mouth, as in its 
ally Phryneta. 

Named after M. Rend Oberthur, of Rennes, to whom I am 
indebted for this and many other Coleoptera. 

Sympiooeh. 

Caput breve, antico tranbversum ; tuherculis antennlferis fero obso- 
fetis. Antemuv basi diatantes; scapus brevis, oralis, articulis 
3-10 C 3 lindrici 8 . Ocull minorcs, roniformes, grosse granulati. 
ProtJiorax transvorsus, latoribus rotundatis. Elytra prothoraoo 
multo latiora, modice convexa. Pedes' bre^^es, validi ; femora 
inormes ; tihm corapressic, intermedia' extus sinuatao ; tarsi lati ; 
unyuicidi approxiumti. Alebosternum subquadratum. 

Although with a different facies, this genus agrees in most 
of its characters — as, indeed, may be said of some others — 
with Enaretta ; the tibim, however, arc shorter and greatly 
compressed, the claws approximate, the mesostenmra more 
nearly quadrate, and the joints of the antennse from the third 
to the tenth are cylindrical — that is, not narrower towards the 
base. The eye-facets are unusually few. 

Sympiodes varius. 

8. brevis, pub© rufo-brunnea griseo-vana vestifcus ; prothoraoe in 
medio paulo transvorsim elevate ; elytris apicem versus angusti- 
oribus, postioe tuberoulis sex munitis, utrixique ad marginem 
macula tusoa notatis. Long* 2| lin. 

Hah. Delagoa Bay. 

Short and somewhat broad, covered above with a reddish- 
brown pubescence, varied witli pale greyish ; head slightly 
concave between the eyes { antennss much shorter than the 
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found also in Gyaritus and Axinyllium^ from which this 
genus is differentiated in the two lobes of the eyes being 
completely disconnected. The type of the genus has perhaps 
more the fficies of Oloessaj which, however, belongs to 
another group ; it is more or less covered with a silky pubes- 
cence, and, especially beneath the antcnnaj, with long erect 
setce, the legs included. 

Zeargyra vidua* 

Z* modice robusta, nitida, atra ; eljtris dimidio basali et apice bote 
argon teis, basi tuberculis duabus fasciculatis munilo. Long. 2| 
hn. 

Hah. North Borneo. 

Moderately stout, glossy black, the elytra with the basal 
half and large portion of the apex covered with a close silvery 
pubescence ; head not broader than the prothorax, flat between 
the antennary tubers, which are widely apart ; antenna longer 
than the body, the third joint not quite so long as the fourth, 
but both longer than the scape ; prothorax slightly longer 
than broad, narrowing towards the base and rather coarsely 
but not strongly punctured, the middle of the disk with two 
well-marked, nearly erect, approximate spines, the spines at 
the sides pointed and conical : scutellum transverse, rounded 
behind ; elytra subovate, declivous towards the apex, stnate- 
punctatc, with two elevated fasciculate tubercles at the base, 
behind which the elytra are slightly depressed j legs with a 
white pubescence, the claws brownish. 


XXII . — Description of a new Gerbillus from Sind. By 
James A. Muekay, Curator, Kurrachee Municipal Museum. 

Gerbillus Gleadowi^ sp. nov. 

Fur soft and long, rufous-fawn above, white below, the 
two colours sharply defined ; fur of the upper parts rufous- 
fawn for one third the terminal length and slaty to the base. 
A broad supercilium in front and the sides of the face white, 
limiting the rufotis-fawn on the nose to a narrow band. A 
small rufous cheek-patcli present. Ears slightly concave in 
front near the tip and convex at the base ; the tip is rounded 
off; behind they are convex; laid forward they reach halfway to 
the hind edge of the eye ; on the outside they are clad with snort 
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rufescent brown hairs^ and on the inside with greyish ; on the 
margin there is a decided fringe of brown hairs, except at the 
base in front, where the hairs arc slightly longer and white. 
*W bilkers white, except the upper series of 3-4 on each side, 
which are brown; the longest is 2 inches in length. Feet, 
tarsi, and greater portion of thighs white. Thumb of fore 
foot with a nail ; only a single foot-pad ; no pads on the hind 
feet, the palmar surfaces of which, as well as the fore feet, 
are covered with hairs. Tail uniform pale isabelline, slightly 
paler or nearly white below near the tip. Pencil brown above, 
white below. Mammae four pairs, two inguinal and two 
pectoral. Upper incisors grooved. 

The following are the measurements of the nine specimens 
collected : — 
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‘’Hiis species was collected by Mr. F. Glcadow, my inde- 
fatigable correspondent, at a place called Beruto, 15 miles 
B.W. of Rehti, in the Mirpur brahrki Taluka of the Rohri 
district in Upper Bind. Mr. Gleadow says that the specimens 
were all got in one place, far away from any village, and 
that |lie speies burrows in sand-hills under the roots of Calli^ 
gonum polygonoidea and Leptadmia JacquemoniL 

The species appears to me to be near Gerbillus nanuSy 
Blanford (Zool. F, Persia), but differs from it in having fairly 
clad ears, well clad palmar surface of both fore and hind feet, 
as well as in size. The head and body are longer than 
in nanus, and the tail also, which measures in some as much 
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as 5^ inches without the pencil. The ears, again, are smaller 
(0’43x 0*25 against 0‘45x 0\3). The fore foot too is much 
smaller, while the hind foot measures T12 inch against 0*9i 


P.S. — The following are the dimensions of the skull of 
no. 2 : — 


inch. 


Length from occiput to end of nasal bonos 1*12 

Length from lower margin of foramen magnum to 

alveolar border of premaxillaries 0*00 

Breadth acnjas zygomatic arches 0*68 


The nearest described form appears to be G, htritpesy La- 
taste, from Algeria, whicli, to judge by the description, 
differs in iiaving the tail throughout tawny above and white 
below.— W. T. B. 


XXI IL — A Reply to M, de Beita^n Remarks on “ Rana 
temporaria.” By G. A. Boulengek. 

Tliuouoii the kindness of M. de Bctta, I have recently 
received a pamphlet entitled Sulle diverse forme della Rana 
temporaria in Europa e nih particolarmente nell* Italia 
(Venezia, 1885), in which he expresses it as his opinion that 
the various forms of European land-frogs hitherto distin- 
guished are specifically identical. After all that has been 
published to demonstrate that the term Rana iemporaria^^ 
in its old sense, is merely collective and embraces a number 
of species characterized not only bjr form and coloration, but 
by important anatomical and physiological peculiarities, M, 
de Betta’s views do not seem to me to be in accordance with 
the progress of science j and as the above-cited paper, from the 
pen of the veteran Italian herpetologist, is likely to influence 
many who have as yet failed to form an opinion on the subject, 
or to encourage superficial treatment of the question of species 
and their geograpnical distribution, 1 cannot allow it to pass 
witliout a reply. 

At the present day, to mention from any given locality* ^ 
the Palsearctic Region Rana temporaria^^ in its widest 
sense, is worth as much as to record the Lizard” or ^Hhe 
tJewt.” 1 am not afraid of going too far in stating that the 
differences between the forma of Rana temporana^^ are as 
great as those between Lacerta ocelUxia^ h, viridis^ and Lk 
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affilts, or Coronella auttriaca and (7. gtvondica^ ov Vipera 
herm^ FI aspis^ and F. ammodt/tesj or Bufo cahmtta and B. 
vindifty all closely allied species, which are, I believe, ad- 
mitted as such by M. de Betta, but which nilp^ht just as well 
be united, being connected by intermediate forms, and not 
one of their characters, taken by itself, being absolutely 
constant. 

With one exception, M. de Betta^s arguments are too vague 
to be refuted. The one point on which he is quite precise 
is the statement that all male Itanoi temporaricp have vocal 
sacs, and that therefore no distinctive characters are to be 
found in the presence or absence of these organs. T have 
examined a great number of males of IL agiluy R, Lataslii^ 
and R, iberica*^ and I can affirm that internal openings 
to vocal sacs arc constantly absent in those throe species, 
whilst they are readily distinguished in R, temporaria 
and R, arvalta f. ^i^his is certainly a most important distinc- 
tive character. I therefore expressed my surprise to M. de 
Betta, and requested liim to send me a specimen of /?. agiHa 
or R. Latafftii showing the vocal sacs. His answer has been 
that his statement was not based upon direct investigation, 
but chiefly taken from Thomases and Fatio’s publications, in 
which all land-frogs arc said to be provided with internal 
vocal sacs, 

M. de Betta’s pamphlet is chiefly a review of the literature 
on the group of Ranm tempomrue^ in which he contrasts the 
opinions hitherto expressed in favour of or against their 
specific distinctness. However, this review is very incom- 
plete, and 1 regret to see that the author ignores the contribu- 
tions of Leydig, PflUger, Born, and others, all favourable to 
the specific distinctness, which are surely of greater weight 
in the examination of this question than tlie fact that Giinther, 
in 1858 (Catal. of Batr. Sal.), from the examination of a few 
specimens in spirit, made at a time when very little had been 
published on the subject, did not admit R, arvalis as a species. 
But I am glad he has alluded to this high authority, as it 

• R. ibmea is now well ropresonted in the Natural-History Museum, 
Dr, Uadow having collected numerous specimens during a recent journey 
in Portugal. Of h. Latasiii there are several specimens, for which I am 
indebted to Dr, Camorano. 

t It should be understood that by '^absence*’ of vocal sacs systematic 
authors have hitherto had in view tlie absence of ojienings inside the 
mouth indicating the presence of such sacs. But, as observed by I*eydig, 
this does not imply the total absence of those organs, and the Batrachians 
held to be devoid of vocal sacs, such as Ram aailia^ Bufo DUco^ 

Bombimtorf &c., are by no means dumo, and have the faculty of 
inflating the throat. 
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affords me the opportunity of informing him that Dr. Gunther, 
since he has had living specimens of li, arvalis and 7Z. agilis 
for examination, now also adopts the view that they deserve 
specific distinction. 

And now I have only to add that, of the numerous speci- 
mens from various European localities which have passed 
through my hands since the publication of my Revision of 
the Eanm iemporarta?^ I have not met with a single one which 
I have not been able to pronounce at first glance as belonging 
to one or the other of the European species. 


XXIV, — Description of a new Brazilian Species o/Hespe- 
romys. By Oldfield Thomas, Natural-History Museum. 

Among a small series of mammal-skins sent over from Rio 
Janeiro to Mr. E. Gerrard, Jun., occurs a specimen repre- 
senting a striking new species of Ilespcromys^ which I propose 
to call 

Hesperomys rufescens^ sp. n. 

General colour rich orange-rufous all over, both above and 
below, the hairs everywhere slaty blue at their bases and 
rufous at their lips. Underside only slightly lighter than 
upper. Ears short, scarcely projecting beyond the fur, thickly 
covered with rufous-brown hairs. Feet yellow ; toes whitish, 
fifth hind toe to end of second phalanx of fourth. Tail of 
medium length, unicolor, thinly covered with brown hairs, 
which form an inconspicuous pencil at the tip. 

Skull with the cranial portion very large ; interorbital region 
broad. Supraorbital edges square, not ridged. Incisors 
dark orange above, yellow below. 

Measurements of the typical skin (female) : — Head and 
body 94 millim., tail 93, hind foot 20'0, ear (above crown) 
(c.) 7*0. 

Skull: basal length (c.) 25*5, zygomatic breadth 16*8, 
•length of face 15’0 ; brain-case, length (c.l 13*0, breadth 
14*2 ; intcrorbital breadth 5*1 ; nasals, length 9*0 ; back of 
incisors to m^ 8*0 ; length of molar series 4*9 ; palatal fora- 
men, length 4*3. 
liah* Rio Janeiro. 

Although superficially much resembling the smaller species 
of the Oryzomys section of Hesperomys^ this species has only 
one really near ally, viz. H. bicolor^ Tomes*, a native of 
Ecuador, which differs from it by its white belly and naked 
* P.Z.S. 1800, p. 217. 
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ears, and of whose more important characters Mr, Tomes has 
given an excellent description. The two species together 
seem to belong to rather a synthetic type, combining the ex- 
ternal characters of Oryzomys with the cranial ones of Rhtpi-^ 
domyffy to which latter, under the name of MyoxomySy Mr. 
Tomes referred his species calling it, however, the least 
typical species ” of that group. 

I have not, unfortunately, been yet able to examine a spirit- 
specimen of either //. hicohr or IL rufescensy so that I cannot 
describe the characters of the foot-pads, palate-ridges, or 
mamnne ; and I will therefore follow Mr. Tomes’s example 
and leave the two species in Rhtpidomysy of which, as that 
gentleman said, they certainly form the least typical part. 


XXV . — Contributions to a Knowledge of Malayan Ento* 
mology. Part IV. By W. L. Distant. 

The following undescribed butterflies have been recently 
received from several valued correspondents, and will be all 
fibred in the Appendix to the writer’s ^ Rhopalocera 
Malayans.' 


R H 0 P A L 0 C E K A. 

Fam. Papilionidse. 

Subfam. Papilwninjs. 

Papilio Egertoniy n. sp. 

Female. Anterior wings above blackish, the nervures and 
nervulcs margined witli dull obscure greyish : posterior 
wings above bluish grey, the cell and the area from costal 
margin to lower subcostal nervulc almost totally dark bluish 
black and with a double series of spots of the same colour 
placed between the nervules, the uppermost and discal 
series smallest, consisting of four spots, of which the largest 
is subquadrate and placed between the lower subcostal and 
the discoidal nervules ; the outer series marginal and larger 
than the discal spots ; abdominal area dark bluish grey and 
with two small spots of the same colour placed beneath cell 
and divided by the second median ncrvule; fringe veiy 
narrowly ochraceous. Anterior wings beneath as above, but 
with the greyish markings paler and brighter and with oblique 

• P.Z.a 1861, p. 284. 
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greyish streaks in cell ; posterior wings paler and brighter 
than above ; the blackish basal area continued inwardly to 
submodian nervure. Body above with the head and anterior 
portion of pronotum pale buff-yellow, remainder of prouotum 
black ; abaornen ochraceous, with a greenish tinge, its base 
black and with two lateral rows of black spots on each side ; 
body beneath with the head, thorax, ana legs black, the 
abdomen beneath darker ochraceous than above ; palpi pale 
buff-yellow, 

Exp, wings 150 millim. 

Ilah, Perak (ooU. W. Egerton). 

This remarkably distinct species, of which the colour of 
the head and anterior portion of the pronotum is not the least 
peculiar character, has the broad anterior wings (in female) 
of the Erebus group, whilst the markings or the posterior 
wings somewhat remotely resemble those of P. polymneaior^ 
Cram. 


Earn. LycaenidfiB. 

Deramas, gen, nov. 

This genus is closely allied to Portiia^ but differs by 
possessing Jive subcostal nervulcs in the anterior wings ; of 
these the first is very short, emitted at about one third before 
the end of cell, and joins the costal nervure ; second emitted 
nearer first than third ; third from end of cell ; fourth bifur- 
cating from third at about half its length ; fifth bifurcating 
from third about midway between base of fourth and apex of 
wing. 


Deratnds livens^ n. sp. 

Wings above dark coerulean-bluo ; anterior wings with the 
neuration, costal, cellular, and apical areas, outer margin 
narrowly to outer angle, and inner margin narrowly dark 
foscous ; posterior wings with a cellular tuft of long hairs, 
costal and abdominal areas, posterior margin, and a more or 
less continuous scries of marginal spots placed on the ner- 
vules dark fuscous. Wings beneatn pale brownish ochra- 
ceous ; both wings with a narrow, linear, much waved and 
dislocated castaneous fascia, between which and outer margin 
the colour is much suflused with greyish : posterior wings with 
a short, narrow, strongly waved linear blackish fascia at anal 
angle. Body and legs more or less conColorous with wings. 

Exp. wings 30 millim. 

Hao. Singapore {oolL Oapt Qodfsry). 
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Nacaduha kerriana^ n. ap. 

Wings above pale laven<ler-blue ; anterior wings with the 
costal margin narrowly and the outer margin more broadly 
fuscous ; posterior wings with the outer margin fuscous, and 
with marginal fuscous spots separated by the median nervules, 
which are dividctl from the outeir margin by narrow, greyish, 
linear marking; tail- like appendages fuscous, with the apices 
greyish white. Wings bent^.ath pale greyish brown ; anterior 
wings with the following whitish fascia*. : — me crossing cell 
just before apex, and extending from subcostal nervure to 
near inner margin ; a short discocellular fascia just beyond end 
of cell, preceded by a small spot bitween the second and third 
subcostal nervules; these arc followed by a fascia which 
nearly crosses tlie whole breadth of wing, cornnioncing at 
second subcostal nervulc and extending to near inner margin, 
the outermost fascia being shorter and commencing at lower 
subcostal nervule terminates on second median nervule ; outer 
margin broadly whitish, containing a double scries of dark 
fuscous spots, extreme margin dark fuscous ; fringe brownish : 
posterior wings crossed by a series of whitish fasciae, the outer 
margin as on anterior wings with two marginal black spots, 
which are separated by the second median nervule and are 
irrorated with bluish scales and preceded by ochracoous 
shading. Body above and beneath more or less eoncoloious 
with wings ; legs fuscous streaked with greyisli. 

Exp. wings 35 nrillim. 

Hwk Singapore [Major Kerr^ colL Dist,). 

Lycceneethes oithiops^ n. sp. 

Wings above dark violaceous blue; wings beneath greyish 
mottled with purplish* Anterior wings with the following 
dark fuscous markings : — a broad basal streak beneath costal 
nervure extending to about middle of cell, where it is joined to 
a large spot which crosses and extends beneath cell; a large 
discocellular spot at end of cell ; a curved fascia between end 
of cell and outer margin, extending from tlie second subcostal 
nervule to the second median nervule; a somewhat similar 
fascia extending from second median nervule near end of cell 
to near inner margin ; paler narrow marginal and submarginal 
fascisB containing a large, round, dark spot between the second 
and third median nervules. Posterior wings with the follow- 
ing dark markings : — four basal spots, two large spots beyond 
cell divided by the upper subcostal nervule, a marginal series 
of smaller dark spots and paler discal spots, of which tlie most 
prominent are a transverse one at end of cell, and a transverse 

.4rtn. (& Mag. N. Hist. Ser. 6 . Vol. xvii. 18 
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waved serieH of rounded ones ; all these spots are margined 
with greyish. Body and legs more or less concolorous with 
win|;s. 

Exi). wings 33 millim. 

y/rto. Penang (Rev. L, Biggs^ col/. Dint.). 

The peculiarity of this species is in its Ethiopian appear- 
ance, its most closely allied species being the West-African 
L. larydan^ Cram. 


XXV L — The Polyzoa of the Adriatic : a Supplement to Pr^, 
HellePa */>ie Bryozoen des adriatischen Meerea^ 1867. By 
the Rev. Thomas Hincks, B.A., F.R.S. 

[Pktes IX. & X.l 

The material on which the following papers are based has 
been placed in my hands by my friend Dr. Pieper, of Olfen, 
who has given miicJi attention to both the Hydroida^ and the 
Polyzoa of the Adriatic. I propose to include in them a list 
of the Polyzoa which occur in Dr. Pieper’s collection, but are 
not recorded by Hellor in the above-mentioned work, with 
descriptions of new species and varieties, and critical notes on 
such as are imperfectly known. 

Suborder Cheii.ostomata. 

Family JSteidsa. 

.^TEA, Lamouroux. 

JEtm recta^ Hincks. 

On stone, weed, &c. 

Range. Bahusia ; Southern Norway ; Great Britain (south- 
west and west, to Shetland) ; Ireland (west coast) ; Naples 
(Waiera). 


AEtea truncatay Landsborough. 

Abundant The erect form attains a very luxuriant 
growth ; the marked dwarf variety ( pygmeea) , which occurs 
on the British coasts, is also present in the Adriatic. 

♦ We are indebted to him for a very valuable aeries of papers on tbS 
Hydroida of the Adriatic, published in succesiive numbers of the ^Zoolo* 
^lecher Anzeiger ’ for 1884 (nos. 162-166 inolosive), whkb conatituk a 
su|^etnent to Heller’s *Die Zoophyten kc. des adriatischen Meem' 
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Range, Bahusia \ Southera Norway* ; Britain (chiefly south 
and west) ; Madeira. 

Family Eucratiid®, Hincks. 

Eucratea, Lainouroux. 

Eucratea cJteJata^ LinnsBUs. 

On other Polyzoa. 

Range, Southern Norway : Franco (south-west) ; Bay of 
Cadiz ; Great Britain and xrelaad (generally distributed) ; 
Australia, 


Family Kotamiid», Uiticks. 

Synnotum, nov. gen. 

Der. (Tvp, together, and p^top^ the back. 

Oen, char, — Zoartum consisting of erect, slender, bifur- 
cating slioots, which are attached by a mass of tubular fibres 
given oft’ from the ^f riie primary cells. Zo(£cia in pairs, 
joined back to back, each pair connected by tubular prolonga- 
tions with the pair next but one below it elongate, expand- 
ing from tlic base upward (of the Eucratean type), the front 
occupied by a membranous area (aperture) ; sessile lateral 
avicularia and an articulated aviculanum between the cells in 
each pair at the summit, Ocpcium wanting. 

This extremely interesting form has been already described 
and figured by Dr. Pieper f. He has referred it to the genua 
OemeUarta, an opinion in which, after an examination which 
proves to have been a very insufficient one, I fully concurred. 
At the same time Dr, Pieper notes the presence of avicularia 
and a peculiarity in the mode in which the pairs of cells are 
connected as points which might prove to be of generic value. 
He seems to have overlooked the fact (as I certainly did 
myself) that the structure of the zoarium is essentially the 
same as in Notamia^ and that each pair of cells is united by 
tubular prolongations, not with the next in succession, but 
with the one below it, as in that genus. The zooecia of the 
present form are of the Eucratean type and bear a close 
general resemblance to those of Oemeuaria; they are also 
placed back to back as in that genus. Dr. Pieper is quite 
right in suggesting that Synnotum may perhaps be regarded 
als Verbiudungs-Glied zwischen Oemdlaria und Notamia.'^^ 

* This clause is included iu the faniUy character, 
t Jahritsher. Westfal. Prov. V'^er. \oL i.\. pp. 4i3-4B, Taf. ii. 

18^ 
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Tt ift undoubtedly a tranaition-form and one of the highest 
interest. 

Avicularia are present under two forms — one placed laterally 
and in much tlie same position as the similar apjjenda^e in 
Notamia hnrsaria\ the other, which is much more highly deve- 
loped, occupies a central place at the summit of eacli pair of 
cells. 

I'he lateral avicularium is perfectly sessile and is destitute 
of tlie stem, which gives to that of our Shepherd’s purse 
coralline ” its striking resemblance to a tobacco-pipe. 

In other respects the two seem to agree, so far as my apeci- 
mens enable me to judge. In Synnotnm the lateral appendage 
is only present on one of the cells in each pair, and occurs 
alternately on the right and left of the zourium ; it is placed 
iiDinrdiately above the top of the cell on the inner side and 
close upon the double-stem, which embraces the pair of cells 
btdow It. 

The second form of avicularium (the median) belongs to 
the articulated division and is a fully developed bird’s head.” 
It is placed immediately above the pair of cells in the line of 
their junction, and seems to be attached ’to the tubular con- 
nexion by which the cells are linked together. It is borne 
on a tall and rather stout peduncular support and is of a 
globular sliapc (very slightly produced in front) ; the beak 
terminates in a short, somewhat curved, spike-like extremity. 
The peduncle on which the avicularium is borne is unlike the 
ordinary form, and at first sight suggests a doubt whether 
the appendage is movable (articulated) or merely peduncu- 
late. 1 have met with a single case, however, in which it had 
bc*en swung back and remained with the oral surface turned 
uppermost. 

The association of articulated avicularia with lower forms 
in one and the same species is, I believe, a new fact. It is 
interesting to reineinber that in Notamia we find the fixed 
form of the apjiendage, which probably comes on the whole 
nearest to the movable ‘ bird’s iiead,’ and constitutes the most 
direct link between the two classes of avicularium.” In the 
present member of the Notamian family this fixed form has 
been partially replaced by the higher, and the two develop* 
mental stages stand side by side in the same organism. 

The differences between Notamia and Synnotam lie prima- 
rily in the stiucture of the zoceciurn and secondarily m the 
character and disposition of the avicularia. 

The name which I have adopted (Synnotum) was suggested 
by Dr. Pieper as apjnopriate should his species prove to be 
entitled to generic rank. 
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Synnotum avictilare^ Pieper. 

Oemellaria avieulariiy Pieper, toe, cU. 

Notamia ammlariej Waters, Supplemuutal last of Polyioa from Bay 
of Naples,” Jouro. Iloy. Alicroncop. Soc. ser. 2, vol. v. (1885). 

Zonrium minute, slender, of delicate texture, glossy, simple 
in habit, consisting of long steins, which bifurcate at rather 
distant intervals. Zoweia in pairs, back to back, elongate, 
expanding gradually upwards from the base, which is much 
attenuatea find tube-like, somewhat prominent above ; the 
aperture occupying more than two thirds of the front, nar- 
rowing to a point below, the margin thin and unarmed ; lateral 
avicularia small, sessile, placed at the top of a cell, on the 
inner side, adnate, developed alternately on the right and left 
of the zoarium, widening irom the base upward, with a minute 
beak ; median avicularia articulated, capitate, placed at tlio 
top of each pair of cells on the central line, subglobular, 
smooth, the beak very slightly produced, with a sharp spike- 
like extremity. 

Hob, On the underside of stones, Nullipore, &c. 

Itange, Adriatic [Pieper) \ Bay of Naples [Wat ere), 

Jn the present form the shoots originate in a pair of rudi- 
mentary zooecia, which are much shorter than the mature cells 
and are not prolonged below the aperture. They are desti- 
tute of avicularia, but give off from their lower extremity a 
number of long tubular fibres. From these prirnaiy zooecia a 
normal pair is developed, which immediately bifurcates, giving 
origin to two separate lines of cells. In the fork between the 
two branches Is placed a capitate avicularium. After an 
interval bifurcation takes place again, but it is not carried 
further in any specimen which 1 have examined. Above 
each bifurcation there is only a single zooecium, as in Notamia^ 
instead of the usual pair. Generally the course of development 
is the same in Synnotma os in Notamia burearia ; but in the 
latter the primary cells are borne on a stem which rises from 
a rather stout creeping tube.’* 

There seems to be little difference in general structure 
between the sessile and capitate avicularia, thougli they are 
very dissimilar in size and appearance. They agree in 
minute details and little change is needed to convert the one 
into the other. The stemmed avicularium of Notamiaj and 
especially the larger form of it which occasionally occurs, 
marks a distinct advance towards the articulated form, and is 
intermediate between the two appendages of Synnotum, 

A remarkable feature of the present species is the number 
of very long tubular fibres which are given off from all regions 
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of the zoarium. They originate from a small circular promi^^ 
nence, which is always either upon or in close proximity to 
the central stern. Two or three sometimes occur m connexion 
with a single pair of cells. 

Family Chlldoniidce. 

Chliuonia, Savigny. 

Chltdonia Cordiertj Audoiiin. 

Thickly investing the stem of a seaweed. 

Range. Australia; (^Jape York; the Canaries; Egypt; 
Tyre; Bay of Tunis; Nice; Naples; coast of Calvados, 

Family CellulariidsB. 

SoKUi^oCELLAKiA, Vail Bcnedcn. 

Scrupocellarta Bertholletiiy Audouin. 

(PI. IX. figs. 1,2.) 

Scf'upocellaf^ia Bertholhtiiy Savigjiy, Ejjypt, pi. xi. iig. 3. 

P ScrupoMaria eapreohtSy Hellor, op. c%t. p. 11, pi. i. tig. 1. 

Zoarium of rather delicate habit, white and glossy, dichoto- 
mously branched, forming small tufts. Zomcia rather long, 
five in an intemode, clavate, wddest above and narrowing 
gradually downwards; aperture clongato-oval, with a thin 
margin, occupying about two thirds of the front ; three spines 
on tlie outer margin above, on tire inner a tall spine a little 
way down the side, and sometimes a small one above it; 
about halfway down the cell on the inner margin an antler- 
Jike scutum *, frequently wanting, often merely bifurcate and 
in its simplest condition acicular ; lateral avicularium small, 
placed immediately behind the three outer spines ; on the 
front of each cell just below the aprtnre a large sessile 
lariuniy tumid towards the base, tne mandibular region facing 
towards the aperture ; mandible acute, bent at the tip, directed 
outwards; beak of moderate size, not abruptly bent. Vtbra^ 
cular cell wedge-shaped, narrow and bluntly {x)inted below, 

• Mr. Busk, following Smit^ has adopted the term fumix in place of 
operculum, which has been assigned by general consent to the oraj valve. 
At the same time he plainly indicates his preference for aeutum Ohal'* 
longer ’ Iteport, p. 15, Ibotnote), and as in framing scientihe terminology 
we are not bound by authority or precedent, but are free to select the 
terms which seem to be most fitting, I shall venture to side with Mr. 
Busk’s evident preference against ms practice and use the latter term, 
which teems to mo indubitably the better, to designate the protective 
a] pendage with which the cell is furnished in this and Other species. 
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expanding upward® ; aperture aloping inwards and extending 
almost across the cell, seta long and very slender* Omcium 
simple, rounded above, somewhat contracted towards the 
orifice ; surface smooth and shining, punctured, the oral arch 
inargiiiate* 

There can be little doubt, 1 think, that this is the Acarnar- 
chia BerthMetii of Savigny’s work, a species which has not 
yet been identified. Busk, in his Brit. Mus. Oat., placed it 
doubtfully anioriffst the synonyms of his Scru^mcellaria 
diadevia ; but in his ^ Challenger ’ Report the latter is referred 
to Criaia ciliatay Audouin. There is a complete agreement 
between Savigny’s figure and the species from the Adriatic, 
extending to the minuter details. 

There is also, 1 think, the greatest probability that Holler’s 
ScrupoceUaria capreolus was founded on specimens of the 
present form, though both his diagnosis and figure are too 
slight to give us the information we require for a certain 
identification. 

It is pretty evident that the hi- or trifurcate spine of his 
<le8cripti(>n is really the scutum ; this is sufficiently indicated 
by its position ; and if so there is a complete agreement in 
this element of structure between his species and /f?. BerthoU 
ktii. 'J'he characters of the aperture and the disposition of 
(he spines in S. capreolun also point to the Identity of the 
two forms. I’he spine on the inner margin a short distance 
above the scutum is especially characteristic. The lateral 
avicularium is small and an inconspicuous featiini, as in 8. 
Bertholletiu Oa the other hand, the ooecium of the latter is 
nut mitriform, as that of 8. cripreolaa is represented to be in 
the figure, but both are punctured ; the front avicularia are 
apparently wanting in Heller’s species. 

On the wdiole there seems to be ground for believing in 
the identity of the two forms. 8. Bertholletn is common 
amongst the material which has come under my notice, and 
would probably not be overlooked by one who was investi- 
gating on the spot the fauna of the Adriatic. 1 have met with 
no otlier form which could have suggested Prof. Heller’s 
description or figures. 

There is a curious irregulari^ in the development of the 
scutum in the present species. Very often it is absent alto- 
gether or present only in very rudimentary condition on a few 
cells. Commonly it occurs as a bifurcate spine-liko pmcess, 
and only in rare instances, so far as my experience goes, 
does it present the appearance shown in the figure (PI. IX. 
fig. 1). As Savigny’s figures represent it as universally a 
mere bifurcate spine, the teeble development of this appendage 
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is probably characteristic of the species. In its earliest stage 
it IB simply acicular. 

The spines are variable in number, but the full normal 
equipment seema to be three on the outer and two on the 
inner margin. 

The front avicularia are usually present and often of 

H an tic aize^ covering almost entirely the portion of the cell 
DW the aperture. In some cases, however, they are quite 
insignificant ; internodes occur occasionally on whicli all the 
appendages are reduced to mere pygmies. I have seen a 
considerable section of the stem, including several internodes, 
on which scarcely one was present and none strongly deve- 
loped. It is quite possible therefore that they might escape 
the notice of an observer who had not the opportunity of 
examining a number of specimens. 

Family Bicellar iidie. 

Buuula, Oken. 

Bugula calathus^ Norman. 

This species occurs in the Adiiatic and is at once recog- 
nized by its characteristic habit of growth and its light colour 
when dried, apart from tlie minute structural differences by 
which it is separated from jiabellata. 

Range, Britain (south-west) and Channel Islands. 

Bvgula ditrvjyWy Busk. (PI. IX, fig. 3, 4.) 

The form wliich is leprcsented in figure 4, Plato IX,, is 
probably referable to this species, though it differs in some 
jK)int.s from Busk’s description. The cells can hardly be 
regarded as fusiform ; ” they taper gradually and slightly 
downward, but arc not contracted above. The spines, whicJi 
are very constant in number and arrangement, do not corre- 
spond with those of B, ditru^m as described. On the outer 
margin, which is somewhat folded in, are two spines, one of 
them Hubcrect and pointing upwards, the other originating 
close to its base and curving slightly outwards. A shuilar 
pair is placed at the top of the inner margin. Immediately 
behind the outer pair on the top of the cell is a tall spine of 
much stouter build than the rest, whilst another, or more 
slender proportions, rises about halfway between the lateral 
groups. This is a veiy characteristic armature, and it is, ns 
1 have said, remarkably constant. Busk assigns four spines 
to his species, three on the outer and one on the inner margin ; 



261 


Bolyzoa of the Adriatic. 

blit be may possibly have only examined cells furnished with 
the ovicell (in his figure eveiy cell bears one), and in this 
case two of the spines would probably be covered. Looking 
to the general resemblance of the two forms, I have no hesita- 
tion in identifying them. 

On some of the specimens from the Adriatic the primary 
cell is present (PL IX. fig. 3). The shoot commences 
with a simple stem of some length, which gradually widens 
upwards from the very slender base, and terminates above in 
a single cell. This cell is rudimentary, having an aperture 
which is very short as compared w^itli that of the ordinary 
zooBcia, and surrounded by a number of tall spines, which 
originate outside the margin. The pair of opposed spines is 
also present on each side at the top. At the back of the 
primary cell two other zooecia are developed which diverge 
and give origin to two branches. There is a slight peculi- 
arity in these cells ; an additional spine is present on the 
margin of the aperture between the bottom of* it and the avicu- 
larium, but in all other respects they are normal. The 
specimens which I have seen are detached, so that nothing can 
be known of their habitat. Mr. Busk’s arc all on the shells 
of Ditmpa. 

Range. Madeira. 


liugula gracilis^ Busk. 

Characteiistic specimens occur ou seaweed, but showiug 
no trace of the curious appendages with which the variety 
uncinatay niihi, is furnished At the same time a careful 
examination of them leaves little doubt ou my mind of the 
specific identity of Bugula gracilis and the form uncinata. 

Range. Madeira (form uwoi'wato) ; Britain; North America. 

Bugula plumosa. Pallas, form amria. n. 

(PL IX. fig. 6.) 

Zoarium somewhat rigid in habit, branches rather long, 
fan-shaped, divided and subdivided dichotomously, disposed 
aubspirally round the stem. Zooeciu biserial, alternate, elongate, 
narrowing slightly downward; aperture occupying fully three 
fourths of the front, rounded below, the outer margin more or 
less bent inward, carried out above into a strong subconical 
spine, and bearing a small avicularium, wliich is placed a 
snort distance from the top. Ooedum extremely shallow, 


* ‘ British Marine Polyioa/ vol. i. p. 86. 
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entii^ly open in front, and acarcely sheltering the membra^ 
nous sac enclosing tlie embryo, placed at the top of the cell 
and overhanging tlie orifice. 

In moat of the structural elements there is a complete re* 
semblance between this form and the well-known B, ^lumom* 
It is less flexible and graceful in habit than tlie soft-teathered 
coralline,” and the cells are perhaps flatter and less turned 
inwards than in that species ; but these arc trifling differences, 
and in the absence of the ooecium no one probably would 
hesitate to rank it under Pallas^s name. The ovicells, how- 
ever, of the two forms are easentially dissimilar : that of B. 
plumosa is subglobular and of the usual type ; that of the 

f )re8cnt fomi is a mere shield slightly hollowed out and per- 
ectly open in front (PI. IX. figs. (5 a, 6^>). It resembles that 
of B, purpurotinctuy but seems to be eycn more rudimentary. 
The difference is undoubtedly important, and in most cases 
would be accounted distinctive; but in view of the general 
stiuctural agreement it seems belter to rank the present form 
under B. plumom. 

Bvgula spicata^ n, sp. (PI. IX. tig. 5 ) 

Zoarium simple and rather stiff in habit, about | inch high. 
Shoots originating from a stem composed of a number of 
tubular fibres united together ; branches tall, much divided and 
subdivided dichotomously, spreading. Zoascia in from two to 
four series, elongate, straight above, of about the same width 
throughout (rectangular) ; aperture occupying nearly the 
whole front, narrowing downward, the lower extremity pointed, 
a strong spike-like spine on the Outer margin above, and two, 
placed one in front of the other, on the inner. Avieulariunk 
on the outer margin, almost close to the top, well rounded 
behind, beak sliort, the extremity slightly oent. Ooectnm 
terminal, rounded, smooth. 

The zooecia are generally biserial, but are often quadri- 
serial towards the upper part of the branches. I can only 
speak doubtfully of the size and habit of growth, as I have 
not seen more than one or two specimens, which might be 
immature, but the minute characters are sufficiently die* 
tinctive. 


Bugula eimplew^ n. sp. (PI. IX. fig. 7.) 

Zoatcia in from two to five or six series, alternate, elongate^ 
subrectangular, rather broad, very slightly contracted bdow, 
top of the cell straight; aperture extending almost to the 
bottom, broad as the cell above, narrowing slightly below, ^ 



233 


Pbiyzw of the Adriatic. 

Margins thin, a Httie turned inwards, at the top on each side 
A short spinous projection. Avicularium placed a very short 
distancie below the top, rather small^ (as seen from above) very 
slender, elongate, straightiah, running out to a fine point in 
front, the free extremity of the beak very short and slightly 
bent. Oaecium terminal, very wide (wider titan the top of 
the Cdll), shallow, almost semicircular, roarginate round the 
base, tlie front wall composed of slight membranaceous 
material. 

S. simplex belongs to the same section of the genus as B. 
fiahellata. The ovicell is extremely shallow, the basal por- 
tion slightly hollowed out and surrounded by a rim-like 
margin, and with a filmy membranous covering closing in the 
upper part of the front. It seems to be intermediate between 
the normal ooeciuin and the very rudimentary form which we 
have in Biujula plumosa form aperta. The zoariura, in the 
only specimen examined, is about half an inch in height; the 
branches which divide dichotomously and are somewhat flabel- 
late originate together at the top of a short stem and form a 
cup-shaped growth. 


PlACHOlllS, Busk. 

Diachoria hirtisaima, Heller, form cylindrica, n. 

l)r, I’ieper's collection contains several specimens of an 
exceedingly interesting variety of tliis species. Two forms of 
the zoarium are known in this genus : one in which the cells 
are more or less decumbent and repent, not indeed adnate to 
the surface over which they siiread, but attached to it by 
means of tubular fibies and adhesive disks ; and another in 
which the^ are united so as to constitute erect, bilaniiuate 
fronds. To these must now be added a tliird, in which the 
xooscia are aggregated, so as to form erect, cylindrical, branch- 
ttema of considerable height, rooted by a mass of tubular 
fiwes. These fibres, in the variety of the present species to 
which I have given the name c^lindrica, pass upward, erect 
4uad free, carrying lines of the interconnected colls in such a 
Qtanner as to form cylindrical stems. The fibres occupy the 
hollow of the cylinder, and the cells, which lie closely toge- 
ther in line, constitute the walls. The shoots are somewhat 
loowly compacted and of lax habit, and towards the base the 
cylinder is sometimes imperfect. They grow in dense clusters 
and are much branched dicliotomously, attaining a height of 
alxiut two inches. The transformation which the species has 
undergone in this variety is really remarkable. It is a Vincu- 
hria tfmongst the BioeUariidm, and may teach us the true 
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eystematic value of such peculiarities of growth in a natural 
system. 

Hah, On Nullipores. 

Hange, Cape Verd Islands : var. robusta, Hincks^ Algiers. 

Family Cellariidsd. 

Cellaria, Lamouroux. 

Cell aria Johnaoni^ Busk. 

This seems to be a common species in the Mediterranean. 
liangp, Madeira; Algiers; Bay of Naples ; Shetland. 

Family Membraniporidsa. 

Subsection a, Zoartum flexible and foliaceoua, 
FluSTKA, Linnjeus. 

Flustra securifrona^ Pallas. 

This species is included in Heller’s list, but he has not noted 
certain peculiarities which l>clong to the southeni form of it, 
Tliere are commonly two rather strong spines on the cell 

f )laccd one on each side at the top^ and the avicularia, in a 
arge proportion ot cases, are set obliquely 
The front of the ooecia is closed in by a membranous cur- 
tain, and in tliose from wliich the embryo has escaped there i« 
usually at the top of it in the centre an opening somewhat in 
the shape of a reversed triangle. The definiteness and uni- 
formity in the position and form of this orifice seem to sliow 
that it is due to some special structural arrangement. It him 
all the appearance of having been caused by the action of a 
muscle attached to a point in the middle of the upj)cr margin 
of the membrane, which, in contracting, has drawn a portion 
of it downward, and so provided for the egress of the embryo,. 
A simiL'ir contrivance has been demonstrated in the ovicell 
of Bicellaria ciliata. 

In Flustra papyracea an analogous opening exists. 

Range, Britain (chiefly north) ; Norway ; Spitzbergen ; 
South Labrador ; Naples. 

* Tliese TariatiouA hare been mentioned by Waters in his * Bryozoaof 
the Bay of Naples. 
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Subsection J, Zoartum calcareoits^ adnate or erect, 
Membranipora, De Blainville, 

Membranijiora operculat<ij n. Bp. (PI, IX. fig. 8.) 

Zowcia large, arranged with great regularity in quincunx, 
Bubclavate ; aperture elongate-oval, occupying more than 
tliree-fourths of the front, wholly membranous ; margin thin, 
unarmed, not granulated, the inner edge often set with minute 
conical projections ; oral valve distinct, of a firm chitinous 
substance, edged with a white line, arched above, lower mar- 
gin arcuate, Riightly produced at each side into a point ; the 
portion of the cell below the a})crture smooth, bearing in the 
centre and close to the margin of the aperture a mound-like 
elevation, on the summit of which is a snort sharply-pointed 
chitinous spine Ocecium{?), 

Hah, Incrusting seaweed. 

The remarkable point in this handsome species is the struc- 
ture of the oral valve. The small semicircular opening in the 
front wall of the cell, with its membranous lid, which is 
characteristic of the Mernbrafitporerj is here replaced by a 
comparatively solid and well-defined operculum, which 
remains unchanged in dried specimens when tlie membranous 
wall around it has completely shrivclh'd up. At the same 
time there is no solid framework isolating it from the sur- 
rounding wall, as in the genus Euihjria ; it lies bedded in the 
membrano-gelatinous covering of the aperture, conspicuous 
from its well-defined light-coloured outline. 

The oral structure in the present species may be regarded, 
from one point of view, as intennediate between that of the 
Ordinary members of the genus and the more specialiased form 
of it which is found in EuthyrU amongst the Flmtrce and 
Thairopouj MacGillivray, amongst the Membrantponv, But 
I have reason to believe, though I have not been able to 
determine the details with certainty, that the more highljr 
organized operculum is in this case associated with peculi- 
arities in the internal structure of the ooecium. I hope to be 
able to supply further particulars in a future paper. 

Membranipora Dumeriltt^ Audouin. 

This species sometimes occurs with a much larger number 
of spines than have been noticed on British specimens* 

There is cotomonly a tall slender spine at the bottom of the 
cell which bends inwards over the apeiiure; occasionally too 
there are several on the sides and as many as six at the top. 
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Range. Britain ; Scandinavian seas ; France (south-west) ; 
Bay of Naples. 


Family Cribrilinidte. 

Okibrilina, Gray. 

Crihrilina punctata j Hasaall, var. (PI. IX. fig. 9.) 

A veiy [)retty variety of this species is not uncommon. The 
centre of tlto front wall immediately under the projecting 
lower lip is occu[)ied by a luised area, which is surrounded by 
a smooth border extending to the margin of the cell. The 
edge of this area is marked by a line of small prominences, 
and the outside wall occupied by a number of little alcoves 
hollowed out in the face of it. The field of the area is per- 
forated. The pointed avicularia, one at each cud of the thick- 
ened and miicronate lower margin and one on the smnunt of 
the ovicell, are present as in the more normal form. 

May not this be the f/CpraUa crihrosa of Heller? 

The a|)ecimen8 which have been sent me from t!m Medi- 
terranean as Heller’s species are undoubtedly referable to 
(7. punctata. 


Family llyrioioidfiB (part.), Smitt. 

ScHizQFOREUaA, Hincks. 

• Schizoporella untcomisy Johnston. (PI, X. figs. 2, 8.) 

Heller records this species and a number of varieties. One 
remarkable form, however, he docs not seem to have noticed, 
which exhibits a very marked modification of the orifiee and 
contrasts strongly with another form (also found in the 
Adriatic) in this and other points. 

Schisoporella vnicornisy form hngiroeirie. 

(PI. X. fig. 2.) 

Zoopcia large^ often somewhat quadi‘ate, moderately con- 
vex, surface reticulato-punctate, glossy ; orifice arched above, 
lower margin straight, with a central sinus, contracted above 
(but without prominent points at the entrance), the cul-de-sac 
below round ; peristome elevated and thickened, except in 
front, an umbo below the orifice. Amcularium on om 
of the orifice, more or less raised, sometimes mounted on an 
elevated mound, with a very long beak, bfiae triangular, above 
it very narrow and of about equal width throughout (narrowing 
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very sUpfhtly towards the point) \ mandible corresponding 
exactly with the fixed portion, much curved inwards towards 
the extremity. Omcium prominent, rounded, ridges radiating 
from the centre towards tne base, the furrows between them 
punctured. 

This variety exliibits two striking peculiarities. 

The first and most important is the conformation of the 
orifice, which will bo best understood by comparing the cell 
of this form with that of another (PI. X. fig. 3) which also 
occurs in tlie Adriatic and is probably the common one on the 
British coasts. The orifice ot the latter is suborbicular above, 
with a broad and open sinus (occupying about half the lower 
margin or more), not constricted at the entrance, but widest 
there, and nan*owing slightly downwards, though still broad 
and rounded at tlie bottom. 

The second peculiarity of the present variety lies in the 
aviculariura, which is of great length and much attenuated 
(PI. X. figs. 2 and 2 a) above the broad ti iangular base. The 
slender mandible is much curved above. The area behind 
the mandible is semicircular and entirely closed in by mem* 
brane. The avicularium of the other form is sliort, suberect, 
with a triangular mandible slightly bent at the tip. The 
differences in tlie appendage arc of less significance as it is 
more liable to modification, and intermediate forms frequently 
occur. But the variation in the orifice is certainly striking. 

The ansata variety gives us something of an intermemate 
form ; but 1 have met with nothing that makes a near 
approach to tlie present. 

Schizoporella linecJiJkray n. sp. (PI. IX. fig. 10.) 

ZcH»<3«a disposed in radiating lines, small, ovate, depressed 
below, slightly elevated above ; sutures well defined, a dis- 
tinct raised boundary-line ; surface thickly and regularly 
punctured, pores steilate ; orifice suborbicular, nai*rowed and 
produced below, peristome not raised, imrneaiately in front 
of it an umbo bearing on the top a small pointed avicu*^ 
brt'nm, mandible directed straight outwards. Owetum ample, 
broad and rounded above, contracted towards the orifice ; sur- 
faw punctured, the opening closed by the operculum ; a 
raised line round the base. 

At one time I was inclined to think that this might be the 
LepmKa rudiz of Manssoni, a Pliocene species (* Brmoi PUo- 
cenioi Ital.’ 1869) ; but there is hardly ground for the iden* 
tification. 
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Schizoporella magnijiea^ n. sp. (PI. X. fig. 1.) 

ZocGcia quincuncial, large, ovate, rather depressed, sutures 
shallow ; surface reticulate, no boundary-lines ; orifice subor- 
bicularj^ with a deep pointed sinus on the lower margin, wide 
at the entrance, tapering off to a point below, a small notcli 
on each side Just below the opercular denticles ; peristome 
unarmed, not elevated ; on each side of the orifice, close to the 
top of the cell, a pointed avicularium^ erect, with a triangular 
mandible, slightly produced, a semicircular orifice at the base 
of tlie beak ; at each side on the front of the cell, a little below 
the orifice, a similar avicularium, erect, borne on the inner 
surface of an elevated l>oss. ()i»cium much eloTigated, ample 
and rounded aljove, tapering off towards the orifice, where it 
is much contracted, and ends in a aul)tubular opening which 
barely overhangs the top of the oral valve, surface reticulate. 

Hah, Iijcrnsting stones &c. 

A splendid form, of which the remarkable oviccll is the 
great teaturc. 

Schizoporella aerratimargoy n. sp. (PL X. figs. 6.) 

Zoarium erect, bilaminate, branched ; branches wide, flat, 
compressed, extremities rounded. Zomcia quiticuncial ; when 
young, distinct, ovate, modei'ately convex (sutures shallow), 
the oral region raised, surface dense, uneven, entire or with a 
few marginal punctures ; orifice oval, with a small sinus on the 
lower margin, operculum thickened on each side, so as to give 
tfie appearance of a depression down the central line ; peri- 
stome elevated and often much thickened, bearing four spines 
at the top; the older cells crowded, confused, Iiighly calcified, 
primary orifice deeply depressed, a large secondary orifice 
somewhat produced in front, almost the whole fi*ont of the 
zooBcium occupied by a large spreading elevation bearing a 
pointed avicularium. Ooicium rounded, subimmersed, closely 
united to the cells about it, with a smooth entire surface and 
a large cleft in front, wide at the opening and tapering 
upwards. Along the edge of the branches a line of gigantic 
avicularia with bluntly-pointed mandibles directed outwards. 

I have not met with perfect specimens of this fine species, 
and am therefore unable to give the size or precise habit of 
growth. The broad flat branches are characteristic, 

Schizoporella Pallasit^ Heller (sp,). (PL X. figs. 7.) 

Heller places this 8j>ecie8 in the genus Eachara. It bears 
a curious superficial resemblance to some of the forms which 
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are ranged under the Adeomlla of Busk, a someurhat miscel- 
laneous group which, as Waters has already suggested^ must 
be dismembered. But it has ne real affinity with the species 
which are related to Adeona, and wliich would properly belong 
to the genus Adaonella if that genus is to be maintained^ It 
seems to me to be a SchizoporMa^ the characters of which are 
somewhat masked by the curious bridge-like structure which 
crosses the cell immediately below the orifice. This mate- 
rially affects the apfiearance of the species, but does not seem 
to have any special significance. It is due to the union of 
the risings on which the two lateral avicularia are placed, a 
little below the orifice; they grow togetlior and lorm an 
arch across the front of the elevated peristome, leaving an 
opening below, through which the primary orifice ana the 
sinus arc visible. 

The same structure ia met with in Schizoporella hiturrita^ 
mihi, on w’hich Busk has founded his genus Gephyrophora^ 
with the specific name polymorpha (^Challenger/ Report). 
In this case the bridge,’’ it would seem, is almost as often 
absent as present. The specimens on which my description 
was founded were entirely destitute of it, and I have met with 
otliers in the same condition. The structure docs not appear 
to be a very essential one. Apart from this |)cculiarity, 8» 
liturrita is a very typical member of the genus to which 1 
refer it, and it certainly seems to be too trivial to stand as the 
solo distinctive character of a generic group. The orifice of 
8, Pallattii is arched above, with a straight lower margiu and 
a central sinus of moderate size. Waters (who identifies this ' 
species with Eschara polystomella of Reuss) ranks it under 
Adeomlla^ an opinion in which 1 cannot concur. 

Range, Bay of Naples. 

ScJnzoporella atrofusoa^ Busk. (PI. X. figs, 4, 5.) 

This species is identified by Waters (‘ Polyzoa of B^ of 
Naples’) with Lepralia cuoullata, Busk (Brit. Mus. Cat,), 
But if the description and figure of the latter are to be trusted 
the two must be distinct. It is altogether destitute of the 
lar^e and very marked sinus, with the strong denticular pro- 
jections at the entrance, which are so characteristic of the 
present form. In point of fact the latter is Lepralia atro^ 
juecUf Busk, described in the Quart. Journal of Microscopical 
Science, vol. iv, 1856,, p* 178, but without figme. The 
description though brief is sufficiently characteristic, and 
leaves no doubt as to the form intended. The variety with 
the thickened and elevated peristome in front (PL X. ng* 6), 
whidi may be distinguished as form hbiosa^ has smaller 
^ Ann. & Mag. N. Hut. Ser. 5. Vol. xvii. 19 
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cells tban normal Mediterranean and Mazatlan specimens, 
and is much altered in appearance the modification of the 
mouth, but is essentially identical with the present form. 

The cells of this species are commonly covered with an 
epidswnis, which partially conceals the punctures. Two small 
round prominences are present on the operculum just within 
the sinus. 

Range. Bay of Naples ; Mazatlan : form laliosu^ Arabian 
sea* 


8chizoj>orella auriculata, Hassall. (PI. X. figs. 8.) 

A form which has hitherto been referred to this common 
species, and which is distinguished by its large spatulate 
avicularia, occurs abundantly amongst the dredgings from the 
Adriatic. The peculiar avicularium is associated with a very 
distinctive form of orifice (PI. X. fig. 8 a). The ordinary 
cell of H. auriculata is represented in fig. 8, PI. X., and a 
comparison of the two will show the marked differences between 
them. The general shape of the orifice and the character of 
the sinus are quite dissimilar. The form spathulata seems 
always to bear the spatulate avicularium, or an elongate oval 
avicularium, which is the earlier stage of the former. In this 
stage the beak has a trifoliate form (PI, X. fig. 8 &), with a 
small central projection on the inferior margin. The avicu- 
larium of the normal form is, I believe, always circular and 
very small. It may, I think, be doubtful whether the variety 
is not entitled to specific rank. It seems to be a southern 
form, occurring in Britain on the south-west coasts, in the 
Adriatic, and the Bay of Naples. The point will be left for 
further investigation. 

EXPLANATION OF THE PLATES, 

Pl^ATB IX. 

1. Scrupocdlaria BartholkUiy Audoiiiu. 

F%g. 2, Ditto. Dorsal surface. 

Fg. 8. Bugula ditrupa>, Busk, Showing the primary cell. 

F%g. 4. Ditto. o IT nf 

Ftg, 6 Bugula apicata, n, sp. So. Ovicelb. 5^. Avicularium. 

I'lg, «. Mug^a plunrna.mhay form n. Co. Side view of the 

ovicell. 0 b. Cell and ovicell, front view. 

Fig, 7. Bugula simplex ^ n. sp. 

Fig. 8. Memhranipoia opercalatUy n. sp. 

Fig. 9, Crtbrilim punctata, vnr. 

Fig. 10. Schmporella Imeohfera, n, ep. 10 a. Orifice,^ 

Platjs X, 

1. Bchizopordla magntjicay n. sp. 

J%g. 2. Si^iMporelUi untci>mis, Johnston, form longiroUm. 2a. Ariaor 
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8. Sehmoporelh mtcoriu»f Johnston. Normal. 

JF)^. 4. Schizoporelln airofu$c€Ly Busk. 

Schisoporella atrofuica, form lahiosa. 

FkffTb. SchtxoporeUa eerrattmargo^ n sp Marginal cells. 6<r. Matore 
cells and ovicelL 6 b, Marginal avicularium. On. Oral Tcdve. 
0 fl Nat. size. ^ 

Fig, 7, Schi^pordla PaUa»u^ Heller 7 a. Marginal cell, showing sinus. 

Fg, 8 Schizt>por(flla auriculata^ Hassall. Showing ordinary form of 
orifice. 8 a. Variety spathulata, 8 6. Avicularium of tills 
variety in early stage. 


XXVII. — Ilystricrinus, Btnde^ versus Arthroacantha, 

Williams: a Question of Nomenclature, By GEOXtaE 
Jennings Hinde, Ph.D., F.G.S. 

In the ^ Annals ’ for March 1885, p. 158, I proposed the 
term Ilystricrinus for a genus of Cnnoids with movable spines 
in place of Arthroacantha^ Williams on the ground of the 
resemblance of this latter term io Arthr acanthus^ Schmardaf, 
which had been previously employed for a genus of Rotatoria, 
The essential similarity of these terms seemed to me to bring 
the case so very clearly within the tenth rule of the British 
Association Committee that a name should be changed 
when previously applied to another group which still retains 
it,” that it did not seem necessary to advance any arguments 
to justify the course adopted. But Messrs. Wachsmuth and 
Springer, in part lii. of their lately issued Revision of the 
PalsBOcri noidea ” §, p. 116, reject my term Ilystricrinus exii. 
reinstate Williams’s name, on the ground that Arthroacantha 
is a difterent word ffom Arthracanthus although of the. same 
etymology and of similar construction, and there are other 
names ot recognized standing in natural history which bear a 
closer resemblance to prior names than this ” (p. 117). 

As the question is of more than the mere personal interest 
as to who should be the author of a generic name, and as it 
should be decided in accordance with the rules made to pre- 
vent confusion in scientific literature, and with the general 
practice of reputable scientific authors of the present day, I 
venture to state the reasons which appeared to me to be 
sufficient not only to justify, but to necessitate, the substitu- 
tion of anothot term fbr that of Professor Williams I may 
first premise that the remarks which may be made upon the 
invalidity of Prof. Williams’s name are not intended in any 

• ^ Prooeedingfl of the American Philosophical Society,’ 1880, p. 84. 
t I)enJ*sohr, k.-k. Akad. d. Wise, Wien, voL vii, 1864, p. 12. 

X * Keport of the Thirty-fifth Meeting of the British Asaociation for 
tlka Advancement of Science,’ Birminghant, 1806, p. 30. 

* Proceedings of the Academy of Natural Sciences, Philadelphia/ 
y 1885, p. 116 (separate copy). 
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way to reflect upon this gentleman, who, in a letter to me of 
the 13th May last, acknowledging the receipt of xny paper on 
Hystricrinuii] says : — ‘‘ I agree with you in the improjJHeljr 
of Diy generic name [i. e. Artkroacantha\ and shall adopt, 
yours. It was a provoking accident which caused me to 
overlook that single page ot names applied to Kotatoria in 
Marshall’s indt^x.” 

As Messrs. Wachsmuth and Springer recognize the rules of 
zoological nomenclature of the British Association Committee, 
it may be deshablc to give quotations from the particular one 
bearing on this subject* : — 

It being essential to the binomial method to indicate 
objects in natural history by means of two woinLf only, 
without the aid of any further designation, it follows that a 
generic name should only have one meanimj — in other words 
that two genera should never bear the same name. . . . When 
these cases occur the later of the two duplicate names should 
be cancelled and a new term, or the earliest synonym, if tliere 
be any, substituted. ... It is, we conceive, the bounden duty 
of an author, wlu'n naming a new genus, to ascertain by 
careful search that the name which he proposes to employ 
has not been previously adopted in other departments of 
natural history. By neglecting this precaution he is liable 
to have the name altered and his authority superseded by the 
first sub8(*quent author who may detect the oversight. . , . 
We submit therefore that a name should be changed which 
lias before been proposed for some other genus in zoology or 
botany, or for some other species in tlie same genus, when 
still retained for such genus or species.” 

Applying the above rule to. the present case, wx have the 
names : — 

Arthracanthm^ Schmarda, 1854, From joint, 

and spine, for a genus of Rotatoria, eharacteiv 

ized by movable spines, which serve as oars to the 
animal. 

Arthroacanthaj Williams, 1883. Also from 

joint, and i'ikui fla, spine, for a genua of Crinoids cha^ 
racterized by movable spines. 

It is very evident that both these generic terms have one 
and the same meaning, and this fact would, according to the 
rule quoted, require that the later one should be changed. 
U we turn now to tlje proper construction of these words, tlieix 
is no doubt that, in accordance with the regular method of 
forming compound Greek words, Schmarda’s term is correct^ 
and that Wuliams and Wachsmuth and Springer are ortho- 
graphically in error in retaining the in Arthroacantha, 
• Loe. ciL p. 34. 
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which nmst therefore be deleted. We have then the same 
word for the two genera ; but in the one ease it is placed in 
the masculine and in the other in the feminine gender. It is 
difficult to see the reason why Schmarda should have adopted 
the masculine termination instead of retaining the feminine 
termination -a of the Greek and exception might fairly 

he taken to the change, and it would be open to any one to 
alter the ^us into -a, and thus corrected the word is precisely 
identical with the corrected Arthrncnnthaj Williams, 
Kehmarda does not seem to have followed any rule respecting 
the terminations of the generic names, for in the same group 
he employs llexarthra^ Listriony and Typhlofrocha ; and it 
may be urged that Agassiz lias also modified the terminal -a 
of the same Greek word into in the case of the numerous 
genera of fossil fishes nhieh are based upon spines. 

Admitting, however, that Artli meant h us ^ Schm., may be 
retained in the masculine form, it seems to me that the later 
term Arthraearitha^ Will,, judging according to tlie spirit of 
the rule of the British Association, cannot be valid. It is 
substantially the same word and unequivocally it lias the 
same moaning as Schmarda’a term. To admit it would be 
the same as allowing that the same Greek word would be 
applicable to three distinct genera, according to its masculine, 
feminine, or neuter termination ! 

Again, if the term were specially suitable to a genus of 
Crinoids, one might be disposed to allow the infraction of the 
rule in favour of retaining it; but even Messrs. Wachsmuth 
and Springer^ arc constrained to acknowledge tliat it is 

injudiciously chosen.” 

These same authors, moreover, are not merely content with 
endeavouring to upset the generic term H^^stricnnus^ but 
they also assert that the species which I described and figured 
in the ^ Annals ’ as Hystnermus Garpeyitert is probaoly a 
synonym of Arthroacantha puncU)brachiata^ Williams ” f- 
To this I reply that Prof. Williams never professed to describe, 
and in fact did not describe, a species of this name, that the 
name is a MS. one of Prof. Hall, and that until the forms 
have been sufficiently described and published, the species 
has no recognized existence and cannot bo a synonym of 
iSr. Oarpenteri, 

Prof. Williams, in the paper referred to above, under the 
title a Crinoid with movable Spines,” described a 

single species which he designated Arthroacantha tthacensts^. 
He compai'ed this species with a specimen in the Museum of 
CSomell University, which had been photographed by Prof. 
Hall, and the photograph, with the MS. name Plaiycrinua ? 

• Op. city. 116, t P.119. 

t * rrooeedings American Philosophical Society,' 1883, p. 85. 
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punciohrachiatuB appended to it^ was privately circulated, bnat 
never published, Notwithstanding this, Prof. Hall made a 
claim to the species ; and Prof. Williams, unwilling to dis- 
oblige this veteran j^ialseontologist, did not describe the form, 
but only made the tollowing remarks respecting it* : — 

The arms, the shg{)e of calyx, and the plates that were 
preserved corresponded in general ulth the -4. Ithacensisy but 
the tubercles on the calyx })latcs arc tiner, more numerous, and 
the pitting very indistinct, and the basal plates are relatively 
larger tlian in the typical specimens of that species. Hence 
we are led to believe that the Hamilton species is distinct from 
the Chemung specimens, and even if it were properly de- 
scribed and published^ it is probably safe to regard it as a 
distinct species. Altliough the specimen shows no trace of 
the free spines\,^ the nature of the tubercles leaves little doubt 
of a generic identity with Arihroacantlia Ithacensis^ and the 
Hamilton form maybe called Arthroacantha punctobrachiatay 
Again, on p. 8(1 : — This species fi. c. A» ithactnsis] difiers 
from ihe AriL pvncidbrachiaia of tlie Hamilton group in the 
moie distinct and less numerous tubercles on the surface of 
the calyx jdates ; the smaller size of the tubercles leads to the 
inference that tlic spines were smaller in the Hamilton form ; 
tlie calyx nlatos were apparently thicker in tlie Chemung 
species, and the second and tliiid plates of the specimen of 
Arih . punctobvachiaia arehighcr than XhomoiArth.Ithacensiaf 

One needs hardly ask (he question seriously, whether the 
above geneial remarks and inferences, mostly of a negative 
character, can be regarded as sufficient to define a sjiecies. 
Under tlic tw elfth rule of the British Association it is stated, 
‘‘two things are necessary before a zoological term can 
acquire any authority, viz. definition and publication. Defi- 
nition properly implies a distinct exposition of essential 
characters, and in all cases we conceive this to be indis^ 
pensable.” There is evidently no distinct exposition of the 
essential characters of a species to be obtained from the cursory 
observations of Prof. Williams respecting HalFs MS. speci- 
men ; and it is clear that if this author had intended to nave 
described P. punctohrachiatus. Hall, MS., he would have 
furnished all the particulars of fonn, the exact measurements, 
and the^ figures, in the same manner as in the species A. 
iihacenaisy which he professed to describe, and did so m a very 
able and satisfactory manner, notwithstanding that his speci-* 
men was only a negative cast of the form. 

I maintain therefore that Messrs. Wachsmuth and Springer 
are certainly in error in asserting that P.jpunctohrachiatus is a 
good species and must be credited to \^^lliams. It seems to 
Ibid, p. 88 . ^ The are mine. 



me that these authors are doin^ Prof. Williams an injustice 
in endeavouring to foist upon him the authorship of a species 
to which be lays no claim, and which he has not taken steps 
to establish. 

When Prof, Hall properly describes (and publishes) the 
typical specimen ivhich bears his MS. name of P , puncto* 
brachiatufij it will then be seen if it is identical with Hystri- 
ertnus Carpenteri ; and in this latter eventuality his MS. name 
must lapse. 

Notwithstanding the scanty imperfect notice of the MS. P. 
pnnctobracJiiatus given by Williams, and the absence of any 
published figure, Messrs. Wachsmuth and Springer profess to 
DC able to recognise with confidence specimens of it from the 
Hamilton gi*oup of the Province of Ontario; but they are 
unable to determine their identity with my Hystrtennua Car* 
penteri^ though this latter form has been minutely described 
and figured I Still further, these authors recognize the spines 
of P. punctohrachxativs^ tnough none were present in the 
typical specimens of this form ; and yet they cannot tell if 
tiiey are similar to those of if. Carpenteri^ although these 
latter have been carefully figured to scale ! 

Further comment on the remarkable insight and the peculiar 
views of Messrs. Wachsmuth and Springer respecting zoolo- 
gical nomenclature is needless. I venture to Mievo that it 
has been sufficiently shown that both the generic terms llyB* 
tricrinus and the species H, Carpenteri have been formed in 
accordance with the rules of the British Association ; and I 
tlierefore append the following summary as an emendation 
of that given by the above-named authors 

Hvstricbinus, Hindo (csAethroacantha, Williams, 
previously occupied). 

1886, Ann, & Mag. Nat. Hist. ser. 6, vol. xv. p. 168. 

1883. Hystricrinus (Arfhroacantha) ithacensiSf Williams, 
8p. Type of the genus. Proc. Amer. Phil. Soc* 
April, p. 85, with plate. — ^Upper Devonian, Che- 
mung group. Ithaca, New York. 

1085. ByBiriennus Carpenteri^ Hinde, Ann. & Mag. Nat. 
Hist. ser. 6. vol. xv. p. 162, with plate and wood- 
cut. — Middle Devonian, Hamilton group. Arkona, 
Ontario, Cmiada. 

(Besides the above, Profi Williams mentions a specimen to 
which Prof. Hall has given the MS. name Piatycrinue puncto^ 
hrachiaiue. The form has not yet been described and pub* 
lished, and cannot therefore at present be included in the 
genus* According to Williams, the type*‘specimen is from 
Hamilton group, but no locality is given.) 
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Fobhil Crinotdb. 

PaleontoJ^ygte Frcriupaise on description des fossiles de la France,— 
Terrain jnrassique, tome xi. premiere parlie : Orinoules, par M. 
P. DE Lorjol. Paris : l882~lh.S4. Pp. 027, pis. 1-121. 

Revision of the Palrrocrinoidea , — Part III, Discussion of the Classic 
Jlcation and Relations of the Brachinte CJrinoids^ and Conclusion 
of the Generic Descriptions, By C^harlbs WAonsMirTU and Frank 
Springer. First Section, Extracted trora the * Proceedings of 
the Academy of Natural ScienecH/ July 2^, 1885. Philadelphia^ 
3885. Pp. 138, pl8. iv.^ix. 

When reviewing Mona, de Loriol^s monograph upon the fossil 
CrinoidH of Switzerland in ‘Nature’ for August 4, 1881, we men- 
tioned that he was engaged upon a similar work winch would deal with 
tho Nooorinoida found fossil in France. 4^he results of his study of 
some of those which occur in the Jurassic rocks have now been 
published as the first part of the elevonlh volume of the * Pnldonto- 
logie Fran(^aist‘.’ We think that the indefatigable author has every 
reaaou to be satisfied with his work, wdiich cannot fail to be of tho 
utmost use to all students of tho Noocrinoidou, and indeed to everj^ 
paleontologist who wishes to have the moans of naming the nume- 
rous fragments of Apioorinidro which are so common in Jurassic 
strata. 

The work before ub, which consists of 027 pages of text with an 
atlas of 121 plates, is, Imwover, much more than a mere ouumora- 
tion of species, with descriptions of those previously unknown to 
science. The first thirty pages are devoted to a good general intro- 
duction, which touches upon the poculiaritioa of the Pal®ozoio 
Crinoids as well as of those of later date, with which the author is 
more immediately concerned; and it is illustrated by seven plates, 
which contain figures of the Pentacrinoid larva and of the more 
remarkable among tho recent Crinoids which were known to tho 
author at the time when he commenced his work. Th6 student is 
thus brought face to face with tho only method which can lead him 
t/O a right understanding of his collections ; and it would bo Well if 
Mons. de J^oriors example were more frequently followed by those 
so-called paheontologists who think that life is too short for tho 
study of the living representatives of their fossils. Every specialist 
could name one or more of these empirical writers, who are often 
most valuable as carefhl and zealous collectors, but come to utter 
grief when they attempt to deal with questions of structure. Of 
them may it truly bo said “ the evil that men do lives after thorn.” 
For the old error, though corrected again and again, is continually 
tieing reproduced in text-books and elsewhere. The snake is never 
really killed, but only scotched, and the advance of real soientiflo 
knowledge is hindered in consequence. 

Mens, de liorioVs introduction is followed by a chapter on classi- 
fication, in which Zittel’s arrangement of the true or brachiate 
Crinoids, the Cystids, and the Blastoids aS ordem of the class CVi- 
noidea is adopted. But Palroocrinoidea and Neocrinoidca are wisely 
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used as subordinal designations instead of the misleading terms 
Tossellata and Artieulata ; and in accordance with this proceeding 
the Marsupitidie and Uintacrinidap are restored to their proper 
places among the Neocrinoids ; while a now family, Bourgucticri- 
nidse, is very rightly established for Bourgueticrinm^ BhizorrinuB^ 
and Bathycriniis^ genera which differ considerably from the typical 
Apiocrinidas. 

The remaining and hy far ihq largest portion of the volume coi»- 
tains descriptions of the Jurassic Eugeniacrinidm and Holopidto, and 
of the three principal genera of Apiocrinido), viz. GnetUmfkrinui, 
Apiocrimm^ and Milhricrinns^ Eleven species of Eugejiiacrinm are 
described, including four now ones, E. fnayalu being from the Lias 
and the remainder from the Oxfordien. Phyllocnnug is represented 
by seven species, three being new, and Tetracrinujt hy one ; while a 
new genus, Eudeskrinus, is established for a remarkable type which 
has been referred both to PHcatocrinm and to Ewfeniadnnvs^ and 
seems likely to find its true position among the Holopidm, Much 
new and valuable information is given about the singular tyj )0 Coty- 
Ucrinus, which has also boon found in the Dorsetshire Lias ; and the 
curiously abnormal Chjmnocrim^B is deBoril>ed from better raat>erial 
than was available when the author worked out the fossil Crinoids 
of Switzerland, Besides Qiiettardicrinm fifteen species of Apto- 
enwus, four of which are now described for the first time, occur in 
the French Jurassic strata, while the genus Milhricrimis is repre- 
sented hy no less than sixty-four species, of which twenty-six are 
new to soienoo- About one fifth of them are only known by their 
stems ; but these are as a rule very well defined, and seem to afford 
good speoifio characters. 

The most interesting morphological point which has boon brought 
out by Mons. do Loriol’s work is the presence of small underbasals 
in two species of MilUricrinm, Tlicy do not appear at all upon 
the exterior of the calyx, as they rest upon the central part of the 
enlarged uppermost stem-joint and are concealed by the bosals 
outside them. But they seem to be well differentiated, though 
relatively small ; and it is quite probable that they will ultimately 
be found to occur in other species of tlio genus, though, as Mons. 
de Loriol says, they are certainly absent in many which he has been 
able to examine in detail, as bis excellent figures show. 

All working palffiontologists must be grateful to him for this most 
useful book and will welcome the appearance of the next volume, 
which will deal with the Pentaorinidss and Comatulidse, families 
which are both well represented in the French Jurassic strata, as 
indeed also in those of our own country. 

The name of Mr. Charles Wachsmuth, of Burlington, Iowa, ifso 
wdl and so favourably known to eve^ student of the Pelmatosoa 
that the appearance of a new section of the * lleviaion of the Paloao- 
orinoidea ^ by himself and Mr. F. Springer is an event of considerable 
intereat Parts I. and II. were published in the years 1879 and 
1881 respectively. The first and most important section of Part 111,, 
which appeared at the close of last year, contains a discussion of 
the olassiflcation and relations of the brachiate Crinoids, together 
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with the final rerision of the generic descriptions in one of t3ie 
three primary groui>8 into which the Paheocrinoids are divided by 
the American authors. This portion of the work appears to us to 
be much the most satisfactory one. In the extent and accuracy of 
bis i)ei'8onal acquaintance with the wonderfully complex generic 
types which are presented by tlie Paheocrinoidea Mr. Wachsmuth 
has no e(iu}jl, we had almost said no second ; and the immense 
mass of detailed information which he possesses concerning the 
intricate composition of calyx and vault in the Actinocrinidas 
PlatycrinidsB, and Khodocrinidae is clearly and explicitly set forth 
in Parts I. and II. and in tliis first section of Part III. of the ‘ lie- 
vision/ I’he order Palteocrinoidea is divided by himself and Mr. 
Springer into three suborders, the first of which includes the three 
families just mentioned and all other Palmoori noidea in which the 
plates of the test are solidly united by suture, and in which the 
lower arm-plates ore incorporated by means of interradial plates so 
as to form a part of the calyx. Por this group the name Camarata 
is pi'oposed, while the Articulata (the Ichthyocrinidm of Part I.) 
include those families in which the plates of the test ore united 
by loose ligaments or muscles, and in which they are somewhat 
movable.” Lastly the group tnadunata (corresponding on the whole 
to the OyathocrinidoD of Part I.) “ is proposed for all Palroocrinoidea 
in which the arms are free above tho first radials and which have five 
single interradials, located ventrally.” Tho authors state that 
“ these groups are not only well defined in nature, os shown by th« 
fact that they are so readily recognized, but they are also most 
convenient for all descriptive and comparative work.” In this 
remark we entirely concur, and wo fully believe that tho classifica- 
tion which tho authors propose will stand the test of future research. 
It has grown up gradually during the many years of Mr, Waoh»-k 
muth 8 experience as a collector, and we doubt if any palaeontologist 
will bo able to improve upon it. 

The view which tho authors take of the Orinoids with regard to 
the other Echinoderms appears to us, however, to be a less satis^ 
factory one. They follow tho writer in adopting Leuokart’s ospar 
ration of tlie stalked Echinoderms nndcr the name of Pehnato^oa* 
but only rank this group as a class equivalent to Urchins and 8taivi 
fishes. The spirit of Leuckart's classification is thus entirely 
ignored, though it is partially followed in the letter, and we are 
taken back in principle to the grouping of the older systomatista, 
in which Crinoids, OysticU, and Blustoide were all thrown together 
under the term Crinoidea, regardless of the fact that Miller’s very 
explicit definition of this term implies tho presence of articulated 
arms upon tho radials, and that these appendages are absent in both 
Bl&toids and Cyatids. 

Leuckart’s separation of the Pelmatozoa from TJrchiiis and 
lerids on the one hand, and from Holothurians on the other, has 
been abundantly justified by tho physiological and morphological 
researohos of the last twenty ycjars ; and the difieronoe of a Orinoid 
from an Urchin or Starfish is far greater than their difibretioe froiik> 
one another, as was long ago pointed out by Professor Huxley. 
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Ji£m$r», WachBttmth and Springer, hoWem, follow Zittel and de 
Looriol^ and regard Pelmatoxoa, Urchins, and Stelleiids as equivalent 
elassea of Eohinoderms, which (as just remarked) is little more than 
a nominal change on the classidoation of forty years ago* 

Following the principles of Bunneister’a olassitication they divide 
the Polmatosoa into two subclasses, Anthodiata and Brachiata or 
true Crinoidea, The first contains the two orders Cystids and 
Blastoids, while the second falls naturally into Palaeocrinoids and 
Neocrinoids* There is more to be said for this classification than 
for that which we have just criticized. But wo cannot help thinking 
that the Cystids and Biastoids arc more divergent in character than 
the Palmoorinoids and Ncocrinoids are, and that, as suggested by 
Professor Huxley, they deserve to be ranked as classes of Eohiuo- 
derms equivalent to the Crinoide. This course was taken by the 
writer in the * Challenger’ Report, and has since been adopted by 
Ludwig, the leading German authority on Eohinoderms, who also 
follows Leuckart, Ray Lankester, and others in giving tho Pelma* 
toKoa the rank of a branch and not merely that of a class of 
Eohinoderms. 

On p. 76 Messrs. Wachsmuth and Springer profess their inability 
to point out a single character of either Crinoids, Cystids, or Bias* 
toids “ that is not found exceptionally in one of the other groups/' 
They admit, however, that “ probably neither Biastoids or C’ystida 
had ap|>endagc8 united by paired muscular bundles ” (p. 78); and 
this is one of tho essential characters of the true or braohiate 
Crinoids. Furthermore, there are at least two strong points of 
difference which distinguish the Biastoids from the Cystids. Tho 
hydrospires of the latter group are very irregularly disposed, w'hile 
those of tho Biastoids are grouped with the utmost regularity in 
five (or in one genus only four) pairs, which are limited to the radial 
and deltoid plates and occupy the interrndial portions of the calyx, 
with their slits parallel to the ambulacra ; and tho small azygos 
basal of the Blastoid is always situated in the left anterior inter- 
radius. In all Palmocrinoids which resemble the Biastoids in 
having an unequally tripartite base, with one possible exception, 
the small plate is in tho right anterior interrudius ; and we are not 
aware that any such symmetry is observable in the few C^stidean 
genera which have only three basal plates, except perhaps in 
Orf/ptotrinus eernsus* There are other characters, such as the 
embulaoral structures of Biastoids, which also differentiate them 
very clearly from the Crinoids and Cjnstids. We have yet to become 
acquainted with any member of the two latter groujis which has a 
aubambulacral lancet- plate ” like that of the Biastoids. The five 
laivcet*-plate8 of a Pentremite are pierced by longitudinal canals which 
unite into a circumoral ring, and, as wo believe, contained tbe 
ambulooral or water-vessels. Bo far as our present knowledge goes, 
this sttbambulacral atrueture does not occur in any other PeLaiao 
tosoa but the Blastoidea; and despite the number of apparently 
intermediate forma, we are strongly inclined to think that the three 
groups (Orinoidi, Cystids, and Cestoids) are in reality much metre 
diitbot tiwn has hitherto been supposed. 
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Messrs. Wachsinuth and Springer have changed their views npcm 
several important points of Crinoid morphology since the publication 
of Part II. of their ‘ llovision.' Some of these changes have met, 
and probably always will meet, with the verj^ general assent of their 
fellow- workers, such, for example, os tho withdrawal of the desig- 
nation ** oral plates ** from tho calyx -in terra dials of Chfathocrinu* 
and of the Blasioids. But in one case, perhaps tho most important 
of all, we think that the change is decidedly for tho worse. 

Mr. Wachsmuth pointed out in the year 1877 that tho interradial 
“ proximal plates which immediately surround the central plate in 
the vault of the Camarata corres]K)nd in many respects to the basal 
plates of the calyx. This view was further developed in Part 1 1 . (p. 1 5) 
of the * Revision,^ which appeared in 1881, and it/ has been pretty 
generally accepted in this country. In many sperios the proximals 
are surrounded by a ring of radially situated plates, which arc univer- 
sally recognized as representing the calyx-raduilsoftho ahactinnl side. 
In the simpler forms of vault and in the young stages of the more 
complex tj'pes the central plate is thus enclosed by two alternating 
rings of plates, the proximal ones being interradial and the distal 
ones radial. The close correspon donee between this arrangement 
and that of the apical system of a young Urchin orHtarfish, and also 
tho calyx of a st^raless Crinoid like UmUtcrinnSy is so striking that 
Mr. Wachsmuth *8 suggestion seemed to throw n flood of light upon 
the composition of the summit in Crinoids, Blastoids, and Cvstids 
alike. 

Now, however, wo are told by Messrs. Wachsmuth and Bpringer 
that the proximal dome-plates are the homologues not of the basala, 
but of tho calyx-in terradiols of the abactirial side, and that the 
central plate against which they rest represents an undivided basal 
disk. But although no one knows better than themselves that the 
radials of almost every Crinoid rest directly on the bassls, they make 
the following generalization on p. 53 : — “ hi tho summit the cen- 
tral plate occupies, in relation to the radials, the same position as 
the basals ; ” and again on p. 5fl, ** Basals and radials, interradials 
and anal plates, are then found to occupy the same position orally 
as aborally.'’ 

Wo are sorry to find ourselves in such direct opposition to the 
American palaDontologists ; but wo do not think they will oontradicst 
us when we say that there is not a single Crinoid in which the five 
(or six) calyx-intorradials of the dorsal side occupy an intermediate 
position between the basals and radials. But unless this were so, 
not merely in isolated and very specialized genera hut in the 
majority of typical Orinoids^ both Palseozoio and Neozoic, the two 
statements which we have quoted and the new morphological views 
which they express cannot but be altogether at variance with the 
real facts of the case. 

The position of the calyx-radials, not merely of the Pelmatozoa, 

♦ Such as Aerocrinuif for example. Many very close parallels to the 
extremely anomalous forms of summit which occur in some of the Palmo- 
crinotda may be found in the abaetinal systems of Urchins, Starflshea, 
and Ophiurida. 
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but also of the Urchins and Stellerids, with regard to the abactinal 
centre is a very definite one ; and if plates which typically occur 
inside the circle of domo-radials, between them and the actinal 
centre, are to be regarded as homologous with abactinal plates, which 
are generally outside, and only very rarely form part of the circle 
of calyx-radials the word “homology’’ would almost cease to 
have any meaning in Echinoderm morphology. 

There is another view of the homologies of the proximals, which 
was suggested by the writer in 1879, viz. that they represent the 
oral plates of Neocrinoids. Messrs. Wachsmuth and Springer admit 
that these orals are the actinal representatives of the basals, as was 
pointed out by Udtte ; and they thus give additional support to the 
suggested homology between the orals of Neocrinoids and the 
proximals of Pal^crinoids, which last they formerly regarded as 
corresponding to the basals of the abactinal side. They bring 
several objections to this view, some of which are well founded ; but 
it does not appear to us to involve an}i;hing like such serious inoon~ 
sistencies as their own latest theory, which necessitates an homology 
between one set of plates outside the circle of abactinal radials and 
another set inside the circle of actinal radials I 

Their objections will be fully discussed by the writer when he has 
finished the somewhat absorbing systematic work on which he is 
at present engaged. But two of them deserve notice here. In 
more than one place (pp. 80, 64, 68) the authors object to the theory 
which regards the proximals as homologous with the orals, beoauso 
there are only five of the latter but six of the former plates, the 
posterior one being divided into two parts, usually by the anal 
system. This is a curious objection to oomo from those who tell us 
that these very six proximals are the actinal representatives of the 
five oalyx-iiiterradials of Cyathocrimis and the Blastoids. On the 
same principle they must deny the homology of the six intorradials 
of EUmcrimis with the five which occur in other Blastoids ; for the 
posterior one is divided into two parts by the anal plate. The same 
difficulty occurs with respect to Olyptaster^ EucriwjiSy Dorycrinui^ 
&o., about which we ore told, on p. 18 of Part II., that “ the first 
true interradial in the posterior area is divided, and is represented 
by two smaller jdates, separated by a special anal plate.'’ But 
unless they deny the homology of the six intorradials of OlypUiaUr 
and Elasncrinu» with the five of Cyathocrinus their objection to a 
theory which homologizes “ six proximals with five orals ” loses all 
its force ; and we do not think that they are prepared to go so for 
as this. 

In every Neocrinoid the anus is outside the ring of oral plates, 
and this has always been felt to bo one of the chief objections to the 
theory that the proximals are orals ; for plates bolongiDg to the anal 
system usually enter into the ring of proximals. But we may point 
out tliat the mouth-opening, which also serves as anus in Ophiurids 
and in many Asterids, is within the circle of orals, and that the 
anal system of a regular Urchin is situated within the ring of basals 
wSich are the admitted abactinal homologues of the orals ; while the 

* As in the Khodocrinidas and the recent Tfmumatoorima, 
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eiurly forma of exooyclic Urchins have the atina placed in or near tim 
calycinal system, from which ifc gradually recedes in those of later 
date. May not some change of this kind be traced in the relations 
of the anus to the actinal system of Pulfeocrinoids and Neocrinoids f 
In any case, however, this objection about the position of the anus 
OOTDGS rather oddly from critics who regard the undivided central 
plate of the actinal side in a PalaBoorinoid as the <*true homologue 
of the quinquepartite oral pyramid of a Neocrinoid, and are also 
candid enough to describe on p. 50 how the anus of the Calyptocrinidm 
is strictly central, “ while the central piece is bisected, and the two 
halves, jointly with the proximals, form the sides of the anal tube,^ 

The authors make the same objection to the view of Allman, 
Wyville Thomson, l)r. Carpenter, and most later writers that the 
ventral pyramid of Haplocnmut consists of five united oral plates 5 
for they repeatedly state that one of these five largo plates which 
they call interradials is pierced by the anal opening, and their figuro 
on plate v. shows an exceedingly minute puncture at its central end. 

We do not say that this is not an anal opening ; but, considering 
the length of time that Ilaplocrinm mespiliformis has been known 
and the many writers who have figured and described it without 
noticing this point, wo cannot but think that farther evidence is 
necessary. Neither anal opening nor central piece are visible in 
Hall's figures of Maplocrinus olio^ nor have wo been able to find 
them in the British spociea of the genus. 

The authors take the same view of the five plates covering the 
mouth of /Stephanocrin'us and Allagecrinun as they do in the case of 
JETaplocrinua, regarding them not os orals but as calyx-interradiala. 
But these plates appear to us in all three genera to be truly 
homologous with the orals of the Pen tacrinoid larva. They cover 
the mouth and the origins of the ambulacra, just as the orals do iu 
the young Neocrinoid, and this relation is not characteristic of the 
primary calyx-in terradials in any other Crinoid. The converse of 
the above argument ie emi)loyod by Messrs. Wachsmulh and Springer 
on p. 22 to disprove the ‘‘ oral nature of the interrfAdials in Vyathh 
crinus. That these plates “ are iuterradials, and not orals, is proved 
by the fact that they surround the peristome hut do not cover it, 
and are succeeded by riuTnorous otlier plates (». s. if they covered 
the jieristomo Wachsmuth and Bpringer would call them orals). 
But nevertheless the five plates which do cover the peristome in 
SkphanocrintiB^ Allagecrinus, and Haplocrinus are regarded by these 
authors as calyx-in terradials. 

It is only in the Cyathoorinid© and in the Blastoids that the 
interradiak have any close relation to the mouth at all ; but they 
do not cover it in and shut it off completely from the exterior as 
the dome-plates of Stephanocrinus and Altagecrinus do, for they 
form the circumference of the peristome from which the ambu- 
lacra outwards over their apposed lateral edges. There is 
not a singlG Crinoid known in which platos that ore univsrsall|r 
recognized as oalyx-inten'adials cover in the actinal centre. 
The very name “ colyx-interradiols ” implies plates that 
ahactinal in their .origin ; while in Paleeoorinoids, Blastoids, and 
Cysiids alike we meet with types, such as AUagtemim, St^ha* 
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no 0 inm^ ami i3lyptQ$ph<mtest in which the mouth ie covered bj 
a pyramid of Ave closely iittiug plates as iu Keoormoids (/fyo* 
erinu9\ Urchins (Pala! 0 €t(ma\ and Holoiburians (Psolus), There 
is therefore very strong evidence for regarding all these plates 
which have the same relations in hve different classes of Echino^ 
derms^ and also oocur in Asterids and Ophiurids, as mutually 
homologous, i, e. as oral plates. The ver^^ fact that actinal platti 
homologous with the basols of the abactinal side occur in every 
group of Eohinodorma is sufficient to^show their primary morpho- 
logical importance ; and it is not altogether in accordance with 
Wachsmuth and Springer’s statement on p. 32, that “ the phylo- 
genetic evidence indicates clearly that the interradial element t^ee 
a most prominent part in the composition of the Palmocrinoidea ; ’’ 
and again, Upon palaeontological grounds we expect to find in the 
younger stages of the Pahoocrinoid the oral system feebly, the 
interradial system extravagantly developed, while, according to 
Carpenter’s interpretation of tlie plates, in the Palacoorinoid larva, 
the entire ventral surface from the radials up would bo oral, t. e, 
actinal.” This is precisely what we believe to be the case in larval 
forms like Haplocrinm and Allagecrimis. 

The authors ask on p. 32 whether it is probable that these two 
genera alone among all Palteocrinoidea should have no interradial 
plates ?” To this we reply, “ Certainly not ; ” for we know on the 
very best authority (i. s. their own) that interradials are “ entirely 
absent in some genera of the lehthyocrinidce ; while there are still 
other genera and certain species in which they are occasionally 
undeveloped dorsally.” These remarks about the interradials occur 
on p. 19 ; and yet we are told, on p. 73, that ** according to our in- 
terpretation they are present in all Palseocrinoids,” and that they 
are ** well-defined and permanent platee V* 

On the same page is the following remarkable statement 
** Carpenter denies that interradials are present as a rule in Palsso* 
aio(I) Crinoids, and he Cherefore does not attach to these plates the 
value which we think they deserve.” No authoritative reference is 
given for this assertion, and the writer has certainly never made an 
explicit denial of this kind. On tho contrary, ho has said that 
colyx-interradials are very usually present,” or present in “ most” 
Paimoorinoids ; though he is by no means prepared to admit that 
they occur in either Uaplocrinus or AlUigeerinuSy as Wachsmuth and 
Springer assert. 

He must further emphatically protest against the kind of argu- 
ment which is employed by these authors to demonstrate tho truth 
of their views respecting tho summit of Ailagecrimts, The following 
passage occurs in the dosoription of this structure by Mr. It. Ethe- 
ridge, Jun., and the writer, which appeared on p. 286 of the 
* Annals^ for April 1881 : — “In none of these small specimens is 
there any trace of an anal opening, either directly piercing an oral 
plate or at the margin of tho dome, between the orals and radials. 
The central end of one or more of the former may he marked hy 
fo^t tuherclee (figs. 5 dt: 7, pi. xvi.) ; but we cannot suggest any 
explanation of these.” 

On p. 38 Messrs. Wachsmuth and Bpringer put the words which 
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we have italicized in the following manner : — It ie very significant 
that Etheridge and Carpenter also found in Allagecrinus ^ at the 
central end of one or more of the plates faint tuberdes ; ' ” and they 
then make use of their version to argue against the oral nature of 
these plates. “ Whether these represent the tubercles which we 
discovered upon the surface of the interradials in Cyaihocrin'us multi- 
radiatut^ (pi. iv. fig, 2), we are, of course, not prepared to assert 
with certainty, but it is worthy of note that Carpenter regards the 
latter * as the conical openings in Onmatocrinus Norwordi* (l\ and 
it is very possible that they are the same thing in all three grou|)8, 
which would prove better than anything else that the plates beanng 
them are not orals but interradials. The tubercles in AUcujecrinus 
are evidently of structural value, but as there is but one figured, 
although the desorii>tion speaks of one to each plate, and this is 
located laterally in one specimen and centrally in the other, all 
interpretations by us must necessarily be more or less problematical. 
Wo are inclined, however, to believe that the lateral one (fig. 5), 
in analogy with Ilaplocrinns, represents the anal opening, i. e, the 
larger tubercle in Granatoermus, and the central one, if it exists at 
all, the central piece.” 

Qhe whole point of this argument in the comparison of Allagecrinus 
with Cyathocrinns GHesi and the tubercles wpoxi each of its five inter- 
radials depends ujxm the supposed fact that “ the d('8cription speaks 
of one to each plate.” But all that the description says is that a 
faint tubercle may le present on one or more of the plates ; and of 
the nine figur<‘S given of the sunjmit only four show any trace of 
tubercles at all, and then of but one only, as Waobsmuth and 
Hpringor admit. Under these circumstances we should like to know 
why the tubercles are “ evidently of structural value.” 

Furthermore, it was explicitly stated that there is no trace of an 
anal opening directly piercing an oral plate, as has since been 
described by Wachsrautb and Hpringt^r in flaplocrinus, A very large 
series W specimens was examined, and special attention was directed 
both to this point and to the possible presence of a central plate ; 
but the result in both cases was a negative one. Waohsmuth and 
Hpringer tell us, however, on p. that the central plat© is the 
only summit plate which is represented in every BalflCoorinoid.” Thia 
seems to us to be rather a bold assertion. There are many forms in 
which the summit ia as yet unknown; while, though well defined in 
Culicocrijius, Pisocriniis, AllagecriniiSf and two species of Hajylocrinus, 
it has never yet been found to contain a central plate# The analogies 
of Stephanocrinus and EUeacrinus among the Blastoids, and of 
Glyptosplur rites and Caryocrinm among the Cystids, show that the 
presence of a central actinal plate is not a constant character in 
either group. Why, then, ahould it bo dosoribod as such in the Palseo- 
crinoids, when there is at least as good evidence to the contrary as in 
the undispuU^d cases of Stejthanorrinus and Olyptospheeritesf 

We cannot but admire the courage of Messrs. Wachsmuth and 

* It appears from a reforonce to the explanation of pi. iv. fig, 2 that 
the specihc name multiradiatus should read GilesL On the other handi 
according to the explanation of fig. 6, C. vmliiradiatuSt on p. shoula 
rood V, ntnltibraohiaiuB as on p. 06, 
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Springer in thus rendering themselves liable to adverse criticism ; 
and the same remark applies to various other morphological state- 
ments on their part. 

They think that they have discovered a method of inferring the 
presence or absence of imdorbasalH, more especially in those typos 
which have the lower part of tho calyx partially concealed. They 
give the following general rules, to w’hich they “ have not found a 
single exception among all Paheocrinoidoa ” (pp. 7, H); — 

1. In species with underbaf als, whenever the column is pent- 
angular, its longitudinal angles are directed iutorradijilly, tho sides 
and columnar eirrlii r<Klially ; on the contrary, in species with biisala 
onl}', those angles arc radial, the sides of tho column and the cirrhi 
intorradial. 

2, When there arc underhasals and tlio column is pentapartite, 
the liv^ sections of tlic column are radial, tho longitudinal sutures 
intorradial, tho radiation tdong the axial canal radial ; but the 
opposit/C is tho case wlien basnls only exist.” 

Ho far HlS we are aware, the lirst of thes(3 two rules always holds 
good among Pula)ocTinoidca ; hut there seems to us to bo something 
seriously wrong about the statement of tlic second. I? is illustrated 
by two figures on pi. vi. : fig. 15 is said to represent the “ Bosals of 
Iiari/cn)nf*i, w'ith the joint of the qiiinquepartitc (jolumn.” No hasals 
are shown in the figure, however, but only the undc'rbasals (n) and 
the five sections of the first columnar joint (e). The rirrangoraent 
of the figure is as follows : — tho five sections of tho stem are inttT- 
radial, its longitudinal sutures radial, and tho processes of tho axial 
canal also radial. This (if correct) would suggest a lapsus tahimi in 
rule 2, the words radial and iuterradial having boon transposed ; and 
an examination of fig. 13 confirms this idea. It represents the hasals of 
an undoBcribcd monocyclic genus {Stenocrinus) wdlh a quimpiejiartite 
column. I’lie sections of tbo column .are radial and the sutures 
iuterradial, whereas exactly tho reverse ought to bo tho case accord- 
ing to rule 2. Apart from this unfortuiiah' transposition, how^cver, 
fig. 13 (if correct) she w^s that there is at leiist one exception to a 
part pf rule 2, for tho pro<x'sse.s of the axial canal are radial both in 
tig, 13 and in fig. 15, whereas acieording to rule 2 they ought only 
to ho so in the latter [Bari/criuas), 

This question is further complicated by tho fact/ ihut in the 
“ Diagram of Barycriuus^** which appeared on pi, i. of the first 
part of tho ‘ Kevision,^ tho processes of the axial canal are infer radiah 
Which of these two figure^j of Jiarycrinns is the correct one, the 
first or the second ? 

A precisely similar transposition tx) that just mentioned occurs in 
». Tart 1. of the ‘ Revision ’ (p. 101 ). Tho sections of tlio column of 
Baryoritius are there said to be radial, while “ the sutures are intor- 
radial, the opposite of IleUrocrinuSy in which tlicy are radial,” 
On p. 04, however, the ridgos of the column of tho latter genus are 
said to he radial, which would give tho sutures an intorradial posi- 
tion. The figure in Part, 111. of the Basals of Meferocrinusy wiht 
a joint of- tho tripartite column” (pi, vi, fig, 14) is also rather 
puzzling, because neither sutures nor sections have either an inter- 
Ann, & Mag. N, Hist, Ser. 6. Vol, xvii* 20 
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radial or a radial posiiioii, and HeUrocrinus has been described bj 
Hall, Meek, and others as having a pentapartito column. 

Having discovorod what app<"ar to be almost invariable rules for 
determining the prosonco or absence of undorbasals in a PaluDociinoid, 
the authors turned their attention to the Neocrinoidea, with the 
following result (p. 8) “ Among Neocrinoidea our invostigutions 

could be extended only to comparatively few genera, us imfortu- 
nately those foims have eitlicr a round column or a circular canal. 
Only in a few species of Penlacnnvs, Millenx and 

did we succeed in making out one or the other of these points. In 
these gcueiij, undorhasiils are said to he absent, but, curiously enough, 
the outer angles of the column are inUTrudial, the cirrhi and radia- 
tion along lhf.‘ axial canal radial, cxMctl}^ as in the column of l*ala*o- 
crinoidea witli undcrbabals, and, what is inore K'markahJe, as in 
E.ctmcnnm, in which, on the contrarv, undorhasuls are said to he 
]>roHent. The latter setuus to suggest tliat probably many Ncoeri- 
noidoa either possess smjdl underbuHals or the>e woj’e ])resent in 
their larval fonu.” On p. 71 it is positively ass(Tt(‘d that Neocri- 
noids are built uj)on the })lan of die} die Crinoids. The angles of 
the column are directed interradiall} , the cirrhi radially.'^ 

I^et us 8(*e how fur those remoi’ks are jusiilied by facts. In the 
first place, there are no cirri at till upon tli(‘ stem in two out of the 
throe gerertt which are mentioned by the authors on p. 8 ; and it 
w^ould therefore ha^(‘ been better if they had said with respect to 
these three genera that tlie cirri tiro radial “ w’hen present.’^ 

A long Horios of plates illustrating the siructuro of these tw^o 
genera and Mi}Urlcnnvs\ whi(*h have no cirii on the 

stem, is given h} Hons, do Loriol in the work on the French Juniasic 
Crinoids which we have noticed above; and as Messrs. \\ aohsmuth 
and Hpringer have cojiied two of the figures wdiich it contains, wo 
may fairly conclude that they lune studied it wdth some care. We 
have oxaruiued it for the purpose of testing their statements, and 
have been surprised to find that in every species of Apioennm 
which has pentagonal ujiiiermost stem-joints the angles are 
directed radially ; and yet it is one of the three genera of W’hich 
Waclmmuth and Sjiriugei state that ‘‘curiously enough the outer 
angles of the column arc iutorradial,” us in dicyclic Crinoids. In 
the ease of Mtllencnntts the angles of the stem arc radial in about 
half the species, just as in Apiocrinus ; while they are inlerradial in 
the other half, which includes the tw'o species in which underhasalfl 
are figured ajid descTibed by de Lonpl. This latter point therefore 
tolls in favour of the authors’ theory, as also does the fact that 
Extracrinus has underhasals and a column with interradial angle* 
and radial cirri. But it is clear, on the other hand, that their xevy ' 
positive statomont on p. 71 will need some considerable qualification 
before it can bo applied to all the Neocrinoids. 

The genus Pentacrims presents diffloulties of precisely the same 
kind. Although it has no underhasals the angles of its stem are 

♦ This is geueially spelt Milkrkrmu9hy student* of the Neocriiioidsa. 
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ijifcerradial and its cirri radial, and it is therefore built upon the 
plan of dioyclio Crinoids but the procoasos of the axial canal are 
intorradiol, and jaot radial as they ought to bo according to the 
generalizations on pages 7 and 8, which we have quoted above. The 
‘ Challenger ^ Itoport upon the stalked Crinoids, which was in Mr. 
W'fiC'hsmuth's hands nearly four months before the presentation of his 
Part 111, to the Philadelphia Academy, contains figures which 
iHustrate this jK>int in four recent species of I*evtacrinus^ and he 
would therefore have done well to make sure of his facts before 
gcucralizing on the subject;. We doubt if there is a single spe<ae» 
ot Ihii<tn*inus whicli has a radial axial canal. It is curious, how- 
ever, that in the closely siniilar gi^nus MtiacrinuB the processes of 
the axiiil canal arc radial, though no uiidorbasals are present as in 
Kvtracrlmu't, But perhaps the most curious anomaly is presented 
by tlie two allied genera Itathycnmw and Hhizocrinm, In the 
former, as in Peniacrivmf the angles of the top siem^joints are 
iniorradial, but so are the ]>rocesHes of the axial canal ; while 
exactly the reverse is the casein Ithhocrinus^ which, like 
has radial angles to its cirrus-less atom, though the processes of the 
axial canal are also duocted radially. 

All four genera agree, however, in the absence of underbasals, 
though one of the eharaeters which should bo correlated with their 
pri'sencc, together with one which should not, occurs in each type. 

Wo cannot but wonder that with those facts before them Messrs. 
Wachsrnuih and Sj)vinger should have committed themselves to the 
very positive statement that the Nooorinoids are built upon the 
plan of dieyclic (Irinoids.’’ 

There is another ease of the same kind to which wo must allude 
(p. 02). Tiioy have noticed narrow grooves upon the inner sur- 
face of tht3 vault, which meet la^neath the median part of the oral 
plate, and follow the subtegminal galhrit's which enclose tho umbu- 
lacTul tubes ; ” and th(;y have reasons for thinking that these grooves 
and the ridges wliich correspond to them on the internal oasts 

do not represent tho ambulacrul tubes.'’ We will not discuss 
this point, but pass on to the conclusions which they draw on pages 
02 and 1 37 (especially the latter) — “ That tube grooves are placed 
along the solid walls of tlie test, has led us tO suppose that they 
were axial canals (!), and that perliaps in these Crinoids, contrary 
to others, and to the Noocrinoidea generally, the entire nervous 
system was located at the oral side, in conformity with other Echino- 
derms. Our interpretation becomes more jdausible when we con- 
sider that in the Camarata the radials are never pierced hy canals, 
and it would be difficult to understand how these ponderous arms 
could have moved without axial cords, unless their movements wore 
altogether passive.” 

We wonder that the authors do not see that the same argument 
would hold good for the vault-plates, which etro not perforate but 
merely grooved ; and even supposing their statement about the 
Oamarata to bo invariably true, it does not imply, as they assume, 
that there were no nervous axial cords on the inner surface of tho 

20 ^ 
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grooved but imperforate radials. In the early Peutacrinoid larva 
the axial cords lie not within hut on the ventral surface of the basals, 
radials, and hracliials, “ which are then mere flat plates ; by an 
endogenous thickening of the calcareous netw^ork of those ])lato8 the 
axial cords come to lie in furrows channelled out in their ventral 
surfaces ; while by a further endogenous growth of that network 
these ventral lunows are coruplete<l int-o canals, and it is by a still 
further endogenous thickening that these canals finally (‘ome to 
occupy the roui re of each calcareous segment ” This has been 
])ointed out over and over again of lale years, atid it has been 
showm that each transitory condition of the Ts’('Ocrinoid is a ])enna- 
nont oTu^ ill certain I’ala'ocrinoids. But according to the reasoning 
emidoyed by ^Vachsnmtb and Spring(‘r the eaily I’entacrinoid has 
no dorsal nervous system, because its radials are not “ jiierccd by 
canals.’' Fuilhermore, the arm-joints of man} , if not all, Camarata 
contain canals which all converge on the grooves of the rudials. 
AVere there no axial nerves within those canals? Apparently not; 
for it is suggested that “the entire nervous s 3 Htem w^as located at 
the oral side.” 11 there were any real gi.>unds for supposing this 
to have been the case, it would be nceoshary to remove the Camarata 
from the Crinoids altogether and to establish another class of Pelma- 
tozoa for their reception. We believe that a much more satisfactory 
explanation may he given of these grooves u])on the inner surface of 
the vault of the Actinoorinites than that suggested by the authors, 
who do not seem to have sufllcicntly considered the difhoulties into 
which it would load tluun ; and we shall be much surprised if they 
do not withdraw it in the concluding section of the ‘ Pevision.^ 

We may he permitted to express the hojie that -a little more care 
will ho exorcised in correcting it for the press than has been given 
to the one under review. References to WTorig and even U) non- 
existent plates and the missjieiling of sjiecitic names might have been 
avoided. Ilicre are three mistakes on p. 127 alone, wdiile such 
errors as “ Piatjuicridie ” and the statenumt on dl that the anus 
of Ooccocritttfs and (Uilicocrinus “is located betw'een the first and 
second radials” ought not to have escaped notice. Olliers of a 
similar kind have been alnwly mentioned incidentally. I’be reader 
must also be cautioned against misunderstanding tin* authors’ very 
free use of the word “ evidently ” when discuRsing controverted 
questions. It is employed as a short version of “ in our opinion 
us, for example, in the passage respecting AUagicri nus on p. 113, 
which we have quoted above ; the statement on p. 58 that the 
intorradials of Ilaplocrinus “e^idently separated in the growing 
animal and the oral jiluto moved outward and another on p. 55 
that the underbasals of JStefhmatocrinus are “ evidently fused toge- 
ther to a single piece.” 

Space does not permit our noticing many other morphological 
points in which we altogether disagroo with AJessrs. Wachsinuth and 
Springer ; and we cannot help thinking that in some cases, besides 
tlmt of the underbasals, they have committed themselves to goue- 
♦ W. B, Carpenter, Proc. Hoy. 8oc. 1870, p 454. 



Oeohgical Society. 289 

ralizations which will not boar investigation, and are premature, to 
say the least of it. Bui this does not prevent our expressing our 
full sense of the very high value of this, and also of both the pre- 
ceding parts of their ‘ itovision of the Pala3{>erinoid(‘a.^ They have 
brought order out of chaos in a truly scientific manner, for which 
naturalists in g('neral cannot hv too gratt‘fnl. The points on which 
wc cun venture to challenge their decision with res[>(‘ct to the value 
of species, g(mcra, or families arc indeed few and far between ; and 
if we ctmnot su} the same upon certain morphological questions, we 
must remember lhat altliougli the authors began tlioir Crinoid work 
merely ns collectors, they have strenuously endeavoured, more than 
any other American writers on the IVlmatozoa, to interpret the 
structun^ of their fossils by the only method which can possibly give 
any value to their conelusions, viz. a knowledge of the morphology 
of recent Echinodeims. Their latest jmblication is illustrated by 
half a dozen jdates, the last four of which are filled up by diagrams 
of various kinds ; but Ibo first two, which have been photographed 
from the drawings of Air. Orestes Kt. John, are admirable expositions 
of actual struct urt' as revealed by the choicest specimens at the 
disposal of the authors. 

\Ve shall look very" much interest for the publication of the 
concluding section of this most valuable work ; and wo should be only 
too well pleased to hear that it is but the precursor of a larger one to 
be iasucal as otu' of the finely illustrated monographs of the United 
States (Geological Suney. We have heard a rumour as to the pos- 
sibility of tliis, and every pakeontologist will hope that it may 
prove to be a well-founded oue. P. TTerbkiit Carpextbr. 


PIKJCKEDINUS OF LEAUNEI) SOCIETIES. 

OKOLOGICAL SOCIETY. 

November 4, 188/3. — Prof. T. 0. Ponriey, D.Se., LL.D., F.Il.S., 
President, in the Chair. 

The following communications wore read : — 

1. “On the Premaxilinries and 8calpriform Teeth of a largo 
Extinct Wombat (Phascohmys enrvirostris^ Ow,).** By Sir Richard 
Owen, K.C.B., F.K.S., F.O.S. 

The specimen described in this paper is a cast from a fossil dis- 
covered in a late exploration of the Wellington bono-otvvea, and 
sent to the author with some other casts from the same collection by 
the authorities of the Australian IVfhsouin, Sydney, Now Houth 
Wales. 

llie fragments in question consist of the premaxillary bones, 
containing a pair of scalpriform incisors, J 60 millim. (6| inches) 
long, measured along the outer curve. 

The teeth and the fragments of bono in which they are implanted 
were described in detail, and referred to the Wombat family. The 
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animal to -which they belonged muBt have been eomowhat larger 
than Phascohmys malius^ Owen, but less than the typo of the 
subgenuB rhancolomys, Tbo Hj»eoific name is Buggested by the 
chief characters that distinguish the present form from any 
hitherto known, recent or extinct. 

2. “ On the Stnicture and Chissificatory Position of some Madre- 
poraria front the Secondary Strata of England and South Wales.” 
Py Prof. P. Martin Duncan, M.B., F.G.S. 

This paper consisted chiefly of a criticism of the conclusions 
arrived at b) Mr. 11. F. Tonies in various papers coTiimunicated to 
the Soeioty. 

All the spcci('s of ibo genus Astroro nia which wore doscribod in 
the Hn]>ph‘inefit io the British Fossil Corals, Pal. Hoc. ]H(>7, from 
the Infra-Lias of South Wales, belong to that genus, and not to 
do From. The drawing of Astronmia ^thuuiy Dune., 
given b) ^Ir. Tomes, does not corn'Hjmnd with the tyjie specimen of 
the HjX'Cios. Si ylittitrmi mm'ihuritmis and S. Martwi, do PTom., do 
not form part of the fauna of the Infra-Lias of South Wales. 
CydihiH'oitta^ Dune., is not the same os PhylUmmia ^ Lanbe, which 
is KoibrnniUiy Dune. Tkecomnilla Martini and T, Michditn of the 
Phiropean Hettangian are found in the Infra-Lias of Phigland. 
T. ruyosa^ Laube, was first noticed in tlio Memoir of the (Morals 
of the zorjo of AmniomitH a)ujul(4tuH^ Pal. Hoc. 1S(>7, and the 
specicH wuH in-opc^ly figured. CladoyhyUia is a Riihgenus of 
Theco8)i}}ha. Elysasiran^ Laubo. has two wcU-markod spordos in 
the Sutton Slone. Mintilmtlila siwph.r has the Hhaj)e of the ealicii 
not merely d(^prnderit on pn'ssme, hut <'au«(*d by normal growth. 
M. ]V(dll(r, Dune., has no evidence of “ rejuvimeBconeo,” and the 
growth nrdiced is endotliecal, and would be termed by Lindatrom 
“ storooplasm.” M, jtolynwrpha^ Terqucnri et Piotte, remains a 
member of the Tnfra-Lias fauna. M, pahfncuhta^ Dune,, ia not a 
CladophyUla^ but a ftimple coral of the genus to which it was 
asHigued by the author. The geological position of the Hutton 
Btone and assoeiated deposits is, from the palaiontological evidence, 
above the llluetic series. 

The cast of a MontHvaltia figured by the author in the Memoir 
on the (Morals of the Zo^e of A, lid. Hoc. 18(i8, p. (18, 

does not coincide with M. rherfira^ Tomes, but with Af. Uamiei. 
Al, foUacca, Tomes, has not nine cycles of «opta, as stated by its 
describer. The septal arrangement of A/, Tomes, and 

Af. papyraeea. Tomes, is doubtful. Thamnaslrcm is not a perforate 
coral, hut a Fungid. Syncutlfhcra and Centrasirasa were not founded 
by M. de Fromentel ; the former originated with Milnc-Edwarda, 
and the latter with d’Orbigny. Oentrastnm is rot synonymous 
with A»trmymorpha , Oroseris is not a perforate coral ; and Miln^ 
Edwards and tfulcs Haime were quite correct in stating that the 
genus “ se rapproobe beauooup des OomoBcris ; ” and it ’s incorrect to 
state that onfe genus really hears but a faint resemblanco to the 
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other. Oro 9 ms is a subgeiius of Oomo«em, which is not one of the 
Perforata. 

Mwosolena^ Lrax,, is one of tho Fungida. 

CyathophylUn, K. do From., is posterior in date to Antillia^ Dune., 
and "thorelbro C. ool it lea, Tomm, is Antiilia ooliticat Tomes, sp. ; 
but as AntUlia is a subgcrms of Ctrcophyllia^ Edw, & H., tho namo 
should be Circophyllia oolitica^ Tomes, sp. 

What is termed the “ rcjuvoiicsconce” of corals by some zoophy- 
tologists hiis been long recognized as irregularity of growth, and 
there should bo no (Ufficult> in distinguishing worn growth-rings 
from oalicular gemmation ; but this has been confounded with the 
other condition. Ojipelisrnilia^ Dune., is retained as a subgenus of 
Monilmiltm. Axosindm Wrighii^ Edw. Si H., and Montlivaltia 
Holli ( Oppelismilia, Dune. ) are not identical : they are both simple 
corals and differ from the fasciculate and compound genus Dona^ 
comnilin^ E. do From, i^pismilia is a worthless genus, because one 
can never be certain that the septa were not once spinose ,* more- 
over the presence and absence of spines and dentations on the frt^ 
edges of the sej)ta are not of physiological importance, and there is 
no (listinotion to bo made between the soft parts of the recent corals 
with and without ragged septa. Cldmaatma (vnsohrinci, Edw. ^ EL, 
is not a species of Confasastrmi, Jsastma Unuistriatn, M‘Coy, sp,, 
confounded with some other form, but not by its author, is a true 
Isustroan. Confa^astrcaa tenuisU'iaias Tomes, cannot remain in tho 
genus, for it has characters which do nut belong to it. ChorisaBirota^ 
do From,, is not a good genus according to Milne-Edwards and 
Julos Hairne, Keuss and Sloliczka ; it makes a method of growth 
which is common to several fossil and recent genera of primary 
importance. Tfurminilia yreyarla and T. ohtusa are names which 
should bo retained, and tho forms should be removed from Ohorisas- 
tnra, Beieroyyra^ Jleuss, is a good genus. Symphyllin Ether idyii. 
Dune., belongs to the genus with which it is associated, and not to 
PhyJloyyra^ Tomes. ThecoBcris is an opitliecate LtpiophylUa^ and 
2\ Tomes, 18 quite distinct in its morphology from Tiir~ 

biuoseris and PalcroBertB, Dune. Cryptocvmia^ d’Orb., is an imper- 
fectly distinguished genus, and is replaced hjCyuthopfiora^ Edw. & II. 
Therefore Cyathophora tuberosa, Dune., wlueh has not a close resem- 
bianoo to 0. LueimBis, Edw. & H., and also C, Pratti^ Edw. & II., 
remain as good species of their genus. The septal arrangement of 
what is termed Cryptomnia micropliylh^ Tomes, is inoorroctly 
given. Montlivaliia caryophyllata, Edw. & H., had not its septa 
wrongly described by its illustriaue authors ; Mr. Tomes says that 
they made an obvious mistake, and his own accusation [iroves that 
they wore oorreoi. Tho subject of fltesi parity was not originally 
introduced by M. do Fromentel, but was well understood at the 
time when he wrote. The walls are not defective in corals in- 
creasing fissiparously. Fissiparity and gemmation wore not oon- 
foundi'd by Milne-Edwards and J. Haime or by tho author. Tkecos-* 
mUia Blatterif Tomes, is a variet)’ of Oladopfiyiliu Balmna, The 
figure given by the author of Thamna8tr<m Waltmiy Edw. & H*, 
has been misapprehended. 
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liostrcra ohlonga^ Edw. IT., waB correctly doaoribed by those 
authors, aud no addition to our knowledge of the form has been 
made. The genus Isastmi has its species budding within the oalice 
and close to ilu5 outer wall, never, as stated, between the walls of 
caliros. Ildiocmxia is a snbgenus of J^tx/Jina, and diiibrs from Placo- 
d’Orb. Imstrcra ro‘<//Aw/*u, Edw. dt IT., is a good species; 
it is not tlu' Sfirne as Clausastra Edw. k H, 
Tlio ty])(' Mjx'ciinon of IHeraHit'oa Edw. dt Tt., has a coluineJla, 

and the authors of the genus did not describe it as having an essen- 
tial coluuK'Ija. Both (fan 1 omes : mdhing was stated in the work 
ca)l(‘d‘A Eevision of tln^ (lenora of Madiejioraria* about the siini- 
lanty of this genus and Stylosmllid ; ibis is a statement difficult of 
explanation. 

one of these numerous statements is made in opposition to 
tht‘ opinions of Mr. ^Ibmes. Proper aoknowledgmont is made 
regarding tlu' useful knowledge eonve>ed by Mr. Tonu^s about the 
localities of corals and the zones wdiieh some fr» (|uent. 

llio author of this commuuicaition agrees with Mr. Tomes on two 
points: JVIr. lomes has showui that, owing to the matrix of tV/c/o- 
biefi I.ycetti, Duuc., not being sufficiently removed, the form is bis 
Danoi'lilidsiraa didun^ and that jiroperly the generic name should bo 
DiinorpItartKt. Again, Mr. Tonu's has laised much doubt in the 
author’s mind where a species ])laced by lam under the genus Lt'/n- 
dophyllia^ Dune., should be plaeed : jirobably it will have to come 
wdtbin Dofuicosmilui, as statid by Mr. Tomes; but Donaimmilia 
requii(‘8 caretul working out. 

13. “ On the Astroxurnbr of the Sutton Stone of the Tnfra-Lias of 
South Wales.’’ By Prof. P. Martin Duncan, M.B., F.R.S., F.O.S. 

The species wliieb were plaeed in (ho gmius Astroccexiia^ and 
which came from the Sutton Stone and Brocastlo dojiosits of tho 
Infra-Lias of South Wales, wmro reexamined in tho instance of 
A, ythhosa^A. uisiynis^ A. jmrasltim^ and A. plaxia (Dune.). These 
species were originally described by the author in his ‘ Monograph 
of the Biitish Fossil (’orals,’ Hccond series, Pal, Soe. JH(37, pt, iv, 
no. 1, and were illustratod. A good spocimen of A> yihhona is de- 
scribed, and its structures are showui to be strictly Astrocoinian. 
The different states of tho corallites produced by various conditions, 
such as growth and gemmation, wuwo explained. Tho samo course 
was taken with reference to A, hisiytiiix and A. parasitica^ and the 
density of the united w^alls was shown to have nothing to do with 
any intormural structure or comcnehyma in that sense. 

A. plana was critically examined, and os it has all tho characters 
of typical Astrocamkr, it remains in that genus with the others. 

November 18, 1885. — Prof. T. (L Bunnoy, D.Sc., LL.D., F,R,S., 
President, in the Chair. 

The following communications were read : — 

1. “ Eofiults of Keoont Researches in some Bone-oaves in North 
Wales (Fynnon Beurio and Cae Gwyn)/’ By Henry Hicks, M.D,, 
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P.R.S., F.Q.S, With Notes on the Animal Remains, by W. Davies, 
Esq., F.G.8,, of the British Museum (Nat. History). 

This paper contained the results of researches carried on in those 
caverns in the siimruors of liS83, 1884, and 1^85 by 5[r. E. Bouveric 
Luxmoore, ol St. Asaph, and the author. The enormous collectiou 
of hones belonging to the now oxlinct animals of Pleistoeorie age 
obtained had been submitted for oxuminution to Mr. W. Davit^s, and 
afterwords distributed to various museuuiH. Several well-worked 
flint implements were also discovered in association with the bones. 

The following are the conchisious arrived at by the author, from the 
facts obtained during the ovploiations : — Thai abundant ovidemee ha^ 
boen furnibhed to show that the caveins had liecn occuj>ied by 
hyienas, and possibly by other boasts of prey, as dens, into which 
poitions of carcasses ol various animals had been conveyed in Tleis- 
tooene times. The very gnsit abundance of sonu* animals, such as 
the rhinoeeros, horse, and reindeer, and the fre(|uent presence of 
bones b( longing to >onng animals, proved that the plain of the Vale 
of Chvyd, with that oxtending noithwaid under the Irish Sea, innst 
have toruKsl a favoiinti^ tec ding-ground even at (hat time. The 
flint implements and woiked boms showed also that man was 
eontemjMirary with these animals. The tacts perliaps, bow ever, of 
greatest imjioitance, made out during tlu'se resean hes, are those 
whieli boar on some (piestions ot physical geologj in regard to this 
area, wdiicli bitheito liuv(‘ been shrouded more or less in doubt. The 
views on the ph 3 d(‘al conditions in rieistoceno times of the artais in 
North Wales in which these and the other bono-enverns occur, so 
ably put forward by Sir A, Ihiinsav, appeared to the author to be 
strongly supported by the results obtained in theses explorations. 
Tlio ravine m which the caverns occur must have been scooped out 
previous to the dei>ositiori in it of the glacial sands and Boulder-clays. 
This sand ond clay, there si'oms good e\idence to show, must have 
filled up tire ravine to a height above the entrances to the caverns, 
and such sands and clays are now^ found at some points to completely 
fill up the caverns, How’, then, did those sands and clays get inf.<i 
the caveins? Merc they toiced in throngli the entrances by marine 
action or by a glacier filling the valley ? Or were they C()nv(‘yod in 
sulxMcquently to the deposition of the Boulder-clay in the valley and 
surrounding area ? The position of the caverns in an escarpment 
of limestone, at. the end of a iidgo of those rocks, wuth a sharp fall 
on either side, prohibits the idea that the material could have been 
washed in from the higher ground, as has been suggested by some 
in the case of other caverns, if it liad anything like its prt'serit oon- 
figumtion. Moreover, there is scarcely any deposit now visible upon 
the limo8i;ono ridge, and there is no certainty that there over was 
deposited there any groat thicknoss of siu'h a clay as tliat now found 
in the caverns. The general position also of the hones in some of 
the tunnels seems to indicato clearly that the force wdiich broke up 
the stalagmite floor, in some places 10-12 inches thick, and stalao- 
titoa 6 to 8 inches across, which thrust many of the large and heavy 
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bones into fissures high up in the caverns and placed them at all 
angles in the deposit, must have acted from the entrance inwards, 
and the onl}^ force which seems to moot these conditions is marine 
action. The following seem to the author to be the changes indicated 
by the deposits. The lowest in the caverns, consisting almost entirely 
of local materials, must have been introduced by a river which flowed 
in the valley al a verj^ much higher level than does tho little stream 
at proeoni. (Gradually, as the valley was being excavated, and the 
caverns were above the reach of floods, hymnas and other l^easts of 
prey occupied them, and convoyed tho remains of other animals into 
them. Man also mubi have been prt'seni at some part of this period, 
(rradually the land became dcprossc^l, the animals disappeared, sta- 
lagmite was fonned, and tlu? sea at last entered the caverns, tilling 
them up with sands and ]>ebbles, and burying aKo the remains not 
washed out. Floating ice deposited in this sea tho fragment-s of 
rocks derived from northern sources, and those became mixed with 
local rooks and cla>s brought down from surrounding areas. Tho 
greater part of the Jioulder-elay in the Vale of Clwyd was probably 
deposited as the land was being raised out of this Mid-tHacuil sea. 
During the process of (devation tho caverns became again disturbed 
by marine action and tho upper fine reddish loam and the laminated 
clays 'Were depositH, It scorned to the author impossible to avoid 
the conelufliou that these caverns must have been submerged, and 
afterwards elevated to their present height of about 400 feet above 
tho level of the sea, since they were occupied by PttlmoHthic man 
and tho Ploistocono animals. 


2. “ Description of tho Cranium of a now Hpoeics of ErinaceuM 
from the Upper Miocene of Uiningen.'’ By 11. L^dokkor, B.A., 

• 

The Author described the palatal half of tho cranium of a largo 
s})(‘Cies of EmuimtH from the Uppi‘r Miocene of (Eningen, which he 
regarded as closely allied to the existing E, and proposed 

to name E, a^nimjensis, 

Jk ‘‘ On tho ( Iccurroneo of tho (Jrooodilian Genus Tomutoma in the 
Miocene of the Maltose Islands.” By 11. Lydekkor, Esq., B.A., 
F.G.H. 

Tlie Author described the anterior jwrtion of the cranial rostrum 
of a Crocodilian from the Miocene of Malta, to which Prof. Sir K. 
Owen has given the MS, name of Melitomuma chamjmUles, The 
author considered that there were no characters by which the s;^- 
cimen coidd be gonorically distinguished from Tomistomt, Mention 
WHS made of a second crocodilian skull from the Miocene of tho 
Maltese Islands, and of a third from Lower Austria, both of which 
the author thought might be included in the same genus* 
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January 13, 1886,— Prof. T. G. Bonnoy, D.Sc., LL.D., F.E.8., 
Proaidont, iu tlie Chain 

Tho following oominunication was road : — 

“ On some Fish-romains from the Tertiary Strata of New 
Zealand.” By James W. Davis, Esq., F.Q.S. 

A number of fossil fish-remains from Tertiary beds in New Zea- 
land have boon forwarded to the author by Captain F. W. Hutton, 
and wert^ described in the present paper. Tho forms of which 
descriptions wore given are two new species of Lamna^ Carcharodon 
amfustidms^ Agassiz, and a new Canharotfoa^ one new species of 
JNoiUlanuji^ one of Mifhohaiis, and one referred to S/mrnodus, All 
the above are founded on teeth. A vertebra of Lamna and a 
fish-spine were also descri])ed, and the collection contained a 
Hi>e(;imen regarded l)y the author os a fragment of a lieptilian 
tooth. 


MIRCFLLAOT.OUS. 

to 

On the Qu/isthn of the Orhjhi of the European Races of Dog$» 

By Prof. J. N, WotnnrcH. 

I STAKD now in tho same position as formerly* with regard to 
this question. It is, I think, just as impossible to derive our rac/os 
of dogs from one or all of our wild European Catddm (wolf, jackal, 
and fox) us it is to deri\e llie European races of men from one or 
mor<‘ of the still extant savage peoples, or to obtain a European 
civilized race by contiuued <*u]turo from a Bosjeaman. Only a very 
careful del ailed study of the fossil remains of Ciwiidae can lead us in 
this respect into the right road. 1 have tliereforo already, in my 
writings on Diluvial Canida), sharply separated the/ermA which occur, 
without any reference to the apparently scarcely solvable question 
whether they were species, races, or varieties. A fusion of allied 
fossil forms may bo left to further study ; this can only be efieoted 
when the d<‘tailed knowledge of fossil forms has become much 
more extensive. 

According to my investigutions, tho following forms of domestic 
dogs have been made known from alluvial, prehistoric, and early 
historic times by the discovery of their remains : — Canis famUiaris 
Spallefti^ Htrobcl ; C, famillaris palustris^ lliitim. ; 0, fawiliaiis 
palugtris ladogmsiSf Anucin ; C. famdmris intermedins^ M’^old. ; 
C» famiUaru Mostranzewi, Anuftin ; (J, familums opthnee mntris^ 
Joittelos (two forms) j and (7. familiar is decumanus^ Nehring. Of 


, * See tho author’s memoir *^Ueber Caniden dos Diluviums,” in 

Denkaehr. L-k. Akad. Wiss, iu Wien, Baud xxxix., and other papers. 
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Diluvial forms of Cants (Gray’s true dogs) there are known : — Cants 
herapnnts. Wold. ; (*. Wold. ; C. 'infn^mnlius, Wold. ; and 

C. fervs, Bnnrgt. Figures and de 8 cri 2 )iion 8 (d‘ tliese Diluvial dogs 
are contained in ni} publications. 

1 am now of opinion that C a nis familiar is Spalleltl^ Strob., is to 
bo r(‘gard( 3 d as the re})resenlative of the group of the living sjatz-- 
doffs, and tliat it may have originated from the Diluvial Cauls her^ 
n/aievs^ Wold. (Vm/.s //(ndliaris jialusfrls, Biitim., is probably the 
rojux'senlativo of the (‘Aisting spanah and smaller sporting-dogs, 
as well as of a ]H)Ttioii of the >ard-dogs, and may bo derivable from 
the Diluvial (^an is Mil Ik ( \ni is fa aiiharis jatlnstris, or the peat- 
dog of the oldest pilc-dwndlings, was widtdy distiibutt cl over Furope 
as early aa the Neolithic ])eriod ; 1 ha^e r(‘cognij?(‘d it even in the 
Danish kitchen-middens; it appears to be one of the oldest of 
doinostie dogs, as is oviderieed b} its wide distiihiition and its agree- 
ment (aeeording to Studer) with tlie lioiise-dog of the Fapuas 
{^Ciuiis hiheriii(f\ t)uoy ct (laiiunrd). It would a])pear that the more 
poM ertul Caais familiarls palustris hahujensis^ Anu<’., also belongs 
to its Holies of forms. Nt‘W as domestie dogs similar to this dog of 
the Htone ag(‘ of Fake l.adoga are met with among tlie Lapps, Hamo- 
jedes, Tselvukthehes. and Tungusos, as also among the peoples of 
North Ameiiea, the distribution of ibis form of dog Mould be 
reiflarkably widr. The peat-dog, however, had already varied con- 
sideiably at the eloa(^ of the stone age and during the bronze age, 
and this, it seems to me, less in eonsequt'nco of select Imaaling tlian 
of intermixture ; thus its Hiualler sbar]>-noK<*d fonns in tlie later pile- 
dwellings max have aluady loceivod blood of the s])itz-dog and the 
larger ones blood of a larger dog, peihaps the xvidoly-distributed 
( Vru is fani il la/ Is t ntfrnn'di as. 

In (Ja)tis faniflia/ /s- niU naedias. Wold., have tlie representative 
of our middle si/i'd true slieejalogs (not the large W'olf-like ones), 
and its ancintor is the Diluvial Caais Wold. This pro- 

historic dog I haxe also recognized in the Danish kilehen-middens ; 
it Mas widel) diMiihuted as early as the bronze age. Whether 
Caais familiaris Mosttaaz(V'i , Anne., is also to be roforred to the 
form of (\ familiaris infiraudias^ or to the larger of the forma dis- 
iingui.AK'd by Jeitteles, or whether it represents an indeixjndent 
forai, 1 cannot at present decide. Of Caais fannliaris opiimee 
matris, two forms are distinguishable — one greyhound-like, 

the other that of a large ])oxverful hunting-dog. In France, as 
well as with us, there occur in the Diluvium the remains of a dog, 
Canis fents^ Boiirgt., of the size of an average wolf, which will pro- 
bably have to be united with tlie above-mentioned powerful hound- 
like loim. Finally, as regards tlie prehistoric Canis familiaris 
chcarnanas, N(Lring, tliis greatly rescmblos our mastiffs^ of which 
1 am inclined, with gnat prohabilitj, to n^gard the Diluvial Lupus 
iSuessi^ Wold., as the anecBtor. 

Lastly, that our (friyhounds have their ancestor in a Diluvial 
ancestor of the African Simeaia simensiSi Gray, seems to mo to b© 
quite certain ; and bo also for some of our long-eatod small dogs the 
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Diluvial ancestor of the African fennec (Fennecm, Gray) may com© 
under consideration. 

That our existing wild (^anida? (wolf, Jackal, and fox) may in the 
lap8<‘ of time have been employed in orossinj^ with true dojys, and 
thus might have contributed to the formation of race-forms (e, y, 
perhaps the sheepdog and wolfdog), I will not at present dispute ; 
but the question whotluu' tind how far this ma> bo the ease, as well 
as the (|U(‘stiou how far still living forms referred to the groups of 
the wolf or Ihe fox (such as hupvs palUpen, Gray, and Lup^fs japo- 
ninof, Nchring, ami other wild Caiudu? of Asia and Africa) ajiproach 
or corros])ond 'with llui roniaiUH of our Diluvial into dogs, and, 
fuither, thfMjuostion whether and how far the forms of CVou, Gray, 
occurring with us in the Diluvium, and which, hy the [lecnliar 
texture of their tt‘eth aj)[)roacli rather to the true dogs than to 
the wolves, may have taken part in the formation of the races of our 
domeiitie dogs, will Iia\c to he shown hy further detailed investi- 
gations. 

This, however, a])pears to me to he certain, that tlio ancestors of 
our European races of domostie dogs no longer exist (in Eurojie). 
At the same tinu' 1 regard it as very lu-ohahle that tlie so-called 
feral dogs of Syria are not “feral” domestic dogs at all, hut the 
remnant of a Diluvial tru<‘ wild dog, to lie brought into union with 
Canis faunharis pidoslrifi mul ladof/rmls, W’h(*t her this is the case 
also with the “ feral ” dogs of Africa 1 cunnol at present assert. — 
Jnuiyer k.-l\ AkaJ, January 21, pp. 12-D>. 


Ptlaylc Aniinah from FreshwaUr liaaias in Aha re ‘Lorraine , 

By Dr. O. E. lAinor. 

1 took the onporiunit} of my presence at the fifty-eighth meeting 
of German naturalisls and physicians at Strashurg to make an excur- 
sion on 2ih'd Soptemher last for the inv(‘stigation of the microscopic 
fauna of the so-calh‘d “ Weiher ” bidwoen Saaihiirg and Dienzo, 
in the north-west jiart of Alsace-Loi rainc. There are here a number 
of larger and smaller accumulations of fresh water, which, wdth the 
exception of two, namely the Mittersheimer- and (lunderchingen- 
Weiher (both the property of the State), are pf^riodically for some 
years laid dry and cidtivatod over almost their wdiole extent. The 
largest of them may be the Linden- Weihor, near Dienzo, the bottom 
of which is at present under cultivation. Somo of these reservoirs 
of water are of conBiderable extent; thus the above-mentioned Mit- 
tersheimor-^^\‘ihe^ measures about 4^ kilometres in length. 

On the 23rd September, hy means of the pelagic net, I collected 
material in three of these pools, namely the Mittersheimer-, Nieder- 
stein-, and Zemmingon- Weihor. In the last 1 liad a boat at my 
command, while In the former tw^o fresh^uitor basins 1 atttiiricd my 
object by throwing out the net from the sluice, whore in general 
the deepest part occurs. 
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Tht^ Protozoa, Rotatoria, and Eutomowtraca found in these basins 
are os lolJows : — 

I. Mitierslieimer-Woihor (229 metres above soarlevol). 

Protozoa ; Dinohryon divergens^ Imh. 

Peridtrilmi^ Bp. 

(^eratinm hirundiiiclla, 0, F. Mullor*. 
CodoneJluy Bp.f 

Kotutoria : ^yndupta pediimta^ P'hr, 

Pi)hf(irihr(t platypfera^ Ehr. 
u Inti ran coJdeurlity (IowbO. 

loHifhjnna^ Kcllicott, 

acaleatUy Ehr., vtir. regal Is ^ Imh. 

Ciadooera: Pa]>Jniella hnichyura^ Lidvin. 

fktpitnia lahlberyuLsisy Hchodlcr. 

Bo,^m ina^ sp. 

Lfptodora hyalina, Lilljeb. 

Copepoda ; Oyriops, Hp. 

Diaptomiis, sp. 

II. Niedorstcin-Weiher (1 kilometre long, 2**11 metres above sea- 
level). 

Protozoa : Folr<u‘ minor, Btein. 

Potatoria : Trutrthra lomjiseta, Ehr, 
cochlear is, (ioHse. 

aculeata, Ehr., var. rejidis, Imh. 

Asp/anchna, sp. 

Cladoeera: Daphntlla hrachjarn, Lie\in. 

Daplniuty Hp., d' J . 

Copepoda : Uiajdomus, ap, 

Insecta : CorethroAixvyiB, 

JII. Zoramingeii-Weiher (1*7 kilometre long, 215 metros above 
Boa-level), 

Protozoa: Volvoar minor, Btein. 

(Jodonella, sp. 

Rotatoria: Aynchceta p&ctimta, Ehr. 

Triarthra lonylseta, Ehr. 

Pvlyarthra jdatyptcra , Ehr. 

A7nira'a cochlea ns, (Iosho. 

acidcala, Ehr., var. 7^egalis, Irah. 

l^tcrodina patina, Ehr. 

Brachionus Balceri, Ehr. 

* For the preBont I cite.undei* this name all the nearly ap- 

proaching Muller’s form, of which it may be thought that they are mere 
varieties. 

t C, lacusti'is, Entz. (Zur naheren Kenntnias der Tintinnodan, 1886). 
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Cladooera : Daphnell<t hraehyam^ LitVin. 

Daphnia mucromta^ 0. F. Mull. 

, ep. 

Copepoda ; CycUps, tip. 

ptomua, 8p. 

Besides the above-named seven species of Kotatoria the examina- 
tion of ilitt material from this last basin funiisbed two other species, 
which, however, 1 am unable to identify with known forms. One 
of thorn ih a Brathionm which stands between Ba/ceri ai;d poly- 
acanthtts^ Ehr. On the anterior dorsal margin tlio (arapace bears 
four spines, as in pohjaeoiiihm ; but of these the two intermediate 
ones spring from a broad base, narrow rapidly into a long uniformly 
thin process, and are separated from each other by a deep and broad 
emargination, at least as far as from the shorter lateral spines, 
which ur(‘ little more than half their length. On the ventral surface 
we tind no tooth at this part, hut in the middle there is a small 
notch. The place of issue of the foot is furnished with two laterally- 
placed, iK)inicd, jagged tooth. The general form of iho body iis 
compared with the two ubove-meutioued species is more olongafc<‘d 
and only a ver> little inflated at the sides. ] length of the body 
without the spines ()*.‘i3() millim. ; greatest breadth 0*240 millira. 
This species may be denominated Bruchionus lotharinylns. 

The body of the second species has a cylindrical form, straightly 
truncated in front, without processes postc^riorly, from the termina- 
tion of the second third (utter a previous slight inflation) running 
out to a point, and passing into two sj)ines of unequal development 
which originate close together. Tlie right spine is considerably 
stouter and also rather longer than the left one, which, however, 
attains the kngth of the body. At the anterior extremity of ihe 
body dorsully tvio long thin spines, directed backwards at the sides 
of the body, are attached. Their btisal parts are in contact in the 
middle line of ihe back. In those also we tind an uneijual develop- 
ment, iuusniuch as, of these ap]>end,ages, the right one is longer 
than the loft and at the same time rather stout/or. in the preserved 
specimens 1 could not with eortainty recogiiize any special muscu- 
lature for moving this stalkless fork ; but it may Itinction as a 
locomotive apparatus, as I have met with it in different individuals 
standing off at different distances from the body, from which wo 
may conclude that it. has a certain mobility. This organization 
would approximate the present wheel-animalcule to the genera 
Tri/irthra and Polyarthra ; but I must leave it t o a fresh examination 
of living specimens to decide its reference to any genus. In the 
definition of the species the unsymmetrical development of the 
spines may bo of value. — Zooloyisd^er Anzetyevy No, 211, December 
14, 1886, pp. 720-723. 
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Wo7*ms in Ice, 

Prof. Leidy rcforrcd to a fonnor communication on the occurrence 
of organisms in ico (see Proc. Ac. Nat. Hoi. Phil. 18H4, p. 200), and 
stnU'd that Dr. S. (’. Thornton, of Moorostown, N. J., a couple of weeks 
since had siibmitled to him for examination a bottle of wat^^r from 
molted ico, such as was haldtually used in his fuinily, and in which he 
said ho had observed living worms, A number of those proved to be 
])roKenl in the specinum, but wore all dead. Having expressed a 
desire to confirm the statomont that the worms wore observed olive 
ill the fresh ice-water, Dr. Thornton last week had obligingly Bout 
him a basket of the ice. ^Jliis was part of the jiro vision made nearly 
a }oai ago from the vicinity of lyioorestown. The ico was full of 
air-l)uhbloH and water-drops. On being nu'ltod a number of the 
worms wore liliorated, and proved to bo in a living and quite active 
condition. It is probable that while imprisoned in thoice they may 
not have been fiozen, but perhajis rcunaiiu'd alive in a torpid con- 
dition in w\atoi -drops. Tt is a remarkable fact that these iinimals 
should remain so long alive in the ico and yet die so readily in the 
nudted w ater subsequently. The wxwins are of the same species 
noticed in tlieico- water ot the fiist communication, and which was 
derived from sinailar \(o procured from a mill-pond in Delaware (-0., 
Pa. These facts would indicate that it is dcsiniblo to avoid the 
B])ongy ioc from stagnant w’ateis, as being liable to retain 
organisms wdiicli would be detrimental to ns, In the clear ice, such 
as is served in Pliiladoljihia, no living organisms are detected. The 
little wamns of the ice appear to he an undcscribed species, and may 
therefore bo eharaclerized as follow’s : — 


Lumhrictis glacial is, 

"Worm from 4 to 0 lines long, translucent white, cylindrical, ante- 
rior]} acute, tapering most behind and obtuse, of from 35 to 50 
segments ; oral segment wdlli a blunt emiical upper lip, unarmed 
and eyel(‘Rfl ; succeeding segments with four row^s of podal H])ine», in 
fascicles of three ; spines jiointcd at the free end and hooked at the 
attached end, nearl} straight or slightly sigmoid ; generative organ® 
occupying the inleiTal of the third and seventh spine-bearing 
segments. 

Thickness of worm ()’]5 to 0-25 niillini. ; podal spines 0*3 to 0*375 
millim. long. — Proc, Acad, JSat.Sci, Philad, J885, p. 408, 
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XXVIII. — On Dr. Bertkau^s Olaaaijication of the Order 
Aranece^ or Spiders. By Prof. T. Thorell. 

It is a well-known fact that a natural classification of the 
Spiders — which form the best studied, the most numerous, and 
perhaps the most interesting Order of the Class Arachnida — 
IS a problem, the solution of which offers very great difficulties, 
and that a generally adopted system of classification of these 
animals is therefore still a desideratum. Most of the older 
arachnologists, such as Lister, Clerck, De Geer, and, at first, 
even Latreille*, based the disti^ibutionof the Spiders into higher 
groups, not on differences in their organization yhvX on certain 
peculiarities in their habits^ especially on their mode of loco- 
motion and the form of their webs. Against this principle 
of classification the objection may be reasonably maae that it 
is rather unscientific, not being founded on characteristics 
taken from the animals themselves ; it has nevertheless been 
maintained by some more recent authors as the basis of their 
olaasifications. It may at first sight appear difficult to under- 
stand the reason of thus adhering to a principle which in 
other departments of ssoology is generally ana justly abandoned, 
if ever made use of ; but I think it may easily be explainea 
by the fact that the differences in the form of the web and the 
mode of locomotion which the Spiders exhibit correspond, upon 
the whoky with a peculiar haoitus and with modifications 

* In Cuvior, * Le Animal, distribu^ d'aprds son OrgauisatioD/ 

ill. (1817). 
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in the animals’ structure, which, it is true, may sometim^ 
be difficult shai^ply to define, but which, in general, make it 
easy to decide to which of the divisions, based on these differ- 
ences, a spider belongs, even when nothing is known of ita 
habits. 

Concurrently with some classifications in which Spiders 
were grouped in two or more great divisions, according to 
differences in their inner (Dufour) or outer (Walckonaer, 
Blackwall, &c.^ sirudure^ several attemj)ts were also made, at a 
rather early peuod, to combine the two principles in question, the 
stTUdtural and the biological^ the principal stress being laid on 
the organ ization^ especially on the modifications of the external 

) )arls, the characters taken from the aninials’ habits and webs 
)eing considered less important or auxiliary. Thus the old 
well-known biological groups were, in general, maintained, often 
even with the old denominations given to them by Latreille — 
Orbitclai, Iiifcquitclaj, &c. An important step in this direc- 
tion was made by Sundevall, who, in his Svenska Snind- 
larnes Beskrlfnlng (Description of the Swedish Spiaers), 
gave a rather detailed exposition of the (‘haracteristics, taken 
from the extcnial parts, which he considered to distinguish 
each of the seven ‘‘ tribus ” (()rbitela3, &c.) into which, with 
Latreille, he divided the Sjndcrst; the form of the web &c., 
he mentioned first at the end of the diagnoses of the different 
tribus.” In bis ^ Conspectus Araclinidum ’ ( 1833 ) Sundevall 
retained, it is tnie, the same great groups, but he called 
them “ families,” and changed their names into Epeirides^ 
Therididea ^ Drassides^ &c. ; and thus escaped the accusa- 
tion of having regarded the form of the webs and the mode of 
locomotion, iraplfed in the Latreillian names, as the distin- 
• 1 ^ characters of the groups adopted. He was followed by 

Westring, who, in his admirable work ^ Araneas Snecicie/ 
characterized his families ” Epeiridae, Therididae, &c. still 
more sharply and more in detail than Sundevall had done» 
As, however, Sundevall and Westring were but insufficiently 
acquainted with extra-European spiders (Westring took into 
consideration only lhc^^e found in Sweden) , the characters of 
the groups adopted by these authors do not always hold good 
for the exotic forms, and are in many respects in need of 
enlargement and other modifications; but the method of 
characterization followed by tliem, and especially by West- 
ring, is no doubt still the right one, t. e. to give a detaihd 
exposition of {at lecisi) the external pai’ts m each group, 

• K. Vetenskaps-Akadomiens Ilandliagar fur fir 1829, pp. 199-293 
t The Territelw of Latreille he called, however, Thei*aphoia! (Walck.).” 
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noticing the exceptions from every character thus given, so 
far as they are known ; adding to this exposition such re- 
marks on the habits &c. of the animals as may be of use in 
their determination or are of more general interest. 

In a work treating of the synonyms of a certain number 
of European Spiders*, in which some definition of the genera 
adopted was necessary, and wlicre it also seemed desirable to 
have their systematic connection indicated, I have myself 
adopted, in the main, the classification of the aforesaid authors; 
but as it had become necessary, from tlie progress of arach- 
nology in general, and especially from the great number of 
new genera and species discovered in later years, to resolve 
the seven great families” or tribus ” into a number of 
smaller groups (already at that.time in part called families ”), 
I readopted for those greater groups, each divided into a 
certain nuinher of families, the old Latreillian denominations, 
only with a few slight modifications (Orbitelarioe, Betitelariax. 
Tubltelariio, &c.), and raised tliem to the dignity of Siihorders^ 
— a terra instead of which I shall here use that of Tribus. 
I further endeavoured to characterize the different suborders 
or tribus as far as was necessary for the classification of the 
Euroi>ean genera ; as to tlie exotic families and genera, I also 
tried to determine to which of the tribus adopted by me they 
probably belonged, without, however, concealing from myself 
that a by no means inconsiderable number of forms could 
not without great uncertainty, oven if at all, be included 
under tlie hitherto received families and higher groups ” f, 
and that probably one or more new tribus would in the course 
of time be proposed §, for instance by dismemberment of the 

* Thorell, ‘•On European SpiderB,” I. (in Nova Acta Reg. Sue. Sci. 
Upaal. ser. 3, vol. vii. fasc. i. et ii., 1809 and 1870) j [II.] ‘ Kemarka on 
Synonyms of European Hpiders * (1870-1873). 

t Some years later (see Thorell, “ Doflcription of the Araneee collech>d 
in Colorado in 1875 by A. S. Packard, jiin., M.I),/* in Bulletin of the 
U.S. Ueologicnl and Geographical Survey, vol. iii. no. 2, p. 477, 1877) 
I changed this word into the loss significant term “Sections,'’ it having 
been justly remarked (by Gerstacker) that the differenct^s between the 
groups in question were not of sufficient weight to warrant for them the 
name Subtirder. The term “ Tribus ” nst^d by Latreillo has, however, 
the priority, and is also preferable, in so far as it implies that the groups 
ave natMralf or formed ot closely allied familicss and genera. 

I Rem. on Byn. p. 500. 

J In * Die Arachniden Australiens,' p. 231, L. Koch has formed the 
Trrbus (Suborder) Jludii^krim for the genera Celtenta or Thlaosoma and 
OryptotMe ; I think, however, that these genera may be included under 
the Orhitelarifio (see Rem. on Syn. p. 699). More recently Dahl has 
formed the Tribus (Suborder) PiagUetmix for PAo/cus, characterised by 
having only two air-sacs and no tubular trachem (see F. Dalil, “ Analy- 
tisebe Dearbeitung der Spinnen Norddeutschlands, mit einer anatomisen- 

.11 Ik 
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great and polymorphous tribua Tubitelariae. But in spite of 
these and other shortcomings, the classification of the opiders 
given in my work ^ On European Spiders * has, with or with- 
out some slight modifications, been adopted by most living 
arachnologists. 

Very different from this classification, in which the primary 
groups of the Spiders are distinguished chiefly by means of 
characters taken from the totality of their externvd parts, and 
little notice is taken of their internal or anatomical structure, 
is a system of classification lately proposed by Dr. Philipp 
Bertkau* of Bonn ; for not only are the principal groups in 
this system based on features which are more isolated and 
by most other authors considered to be of comparatively less 
importance, but he also gives much attention to the internal 
parts, and especially to the differences in the structure of the 
oreathing -organs^ thus approximating to the classification 
adopted by Dufour. But wliile Dufourf and, at last, follow- 
ing him, LatreilleJ divided the Spiders into “ QmdripuU 
monaires ” and “ Bipulmonaires ” ( 'Fetrajmeumonesy Latr., 
and DipneumoneHy Latr,), on the grouncl of the different 
number, four or two, of their air-sacn or so-called lungs (lung^ 
sacs, lung-l)Ook8, lamellar trachcee), they are by Bertkau 
divided into the two suborders Teiraaticta and Tristictay the 
former with fiur^ the latter with three hreafhing^hoJsa (spi- 
racles, stigmata). The Tristicta are further divided into two 
groups, Cribellata and Meromammillatay of which the former 
are provided with the spinning-organs known under the names 
of crihellum (or inframammillary organ) and calamistrumy 
the latter being devoid of these organs ; the Meromaramillata 
Bertkau divides into Perissonychay with threSy and Artionycha 
with two tarsal claws. All these different groups are divided 
into a certain number of families,’^ in the characterisation 
of which the structure of the organs of respiration and gene- 
ration plays in general an important part To the btohgtoal 

bioloipscben Eiiileitui^,” in Schrifbn de« imturwisseiischaftlicheu Vereins 
fiir Hchleswig’llolstoin, vol. i. lS«a),— On the systematic iK)«ition of 
Photcus (and Ctmium), see further on. 

♦ See especially his “ Versuch einernatiirlichen Anordnung derSpiimen/^ 
in Archiv fiir Naturgeschichte, xliv. i. pp, 361 et $eq, (1878), and his 
treatise Ueber das (Mbellum und Oalannstrum. Ein Beitrag sur His- 
tiologie, Biologie und Systamatik der Spinnen,” ibid, xlviii. i* pp, 816 et 
seq, (1882). 

\ Observations sur queloues Arochnides quadripulmonaires,” in Au- 
lisales g<Sn^rales des Sciences Physiques, vol. v, p. 26 (1820). It is known 
tbW Dufour, believing that Pyedera bad four air-sacs, erroneously referred 
tba^^enus to bis ** Araigneea quadripulmonaires.” 

I Ih^bis * Families Naturelles du tlAgne Ammal, 1826, 
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characteristics a systematic value is, on the contrary, but 
rarely attributed. 

If I undertake here to offer some critical remarks on Dr. 
Bertkau’s now-mentioned views, I do so with great hesi- 
tation, and because I have in vain waited for some person 
more competent than myself, or at least more versed m the 
anatomy of the Spiders, to undertake a review of Dr. Bertkau’s 
works on the classification of this group of animals. These 
works (of whicli the most important, ‘ Versuch einer natiir- 
lichen Anordnung dor Spinnen’^, was published nearly eight 
years ago) are indeed worthy of the greatest attention, not 
only of every arachnologist, but of zoologists in general ; for 
besides being of great interest from a classificatory point of 
view, they are rich in new and important observations on the 
life-history and the anatomy of tno animals on which they 
treat. Dr. Bertkau is, as is generally known, a most saga- 
cious and learned entomologist ; ho has, more especially in 
the field of aracliiiology, enriched his science not only with 
good works of a systematic, descriptive, and zoogeographical 
character, but also with many anatomical and biological dis- 
covei’ies of great importance ; it is, for instance, to Dr. Bertkau 
that we are indebted for our knowlege of tlic principal parts 
of the male organs of copulation in Spiders, and of the functions 
of these parts, of which wo had formerly only imperfect and 
erroneous notions. ^ 

Before entering on the examination of Dr. Bertkau’s spider- 
system I ought perhaps to try to give an answer to the criti- 
cisms which he has directed against the method liow-a-days 
most generally adopted of classifying the animals in q^ues- 
tion, and especially against the classification adopted in 
my work ^ On European Spiders,’ That this classification 
should, in many points, he modified and improved, and that 
some of Dr. Bertkau’s criticisms are fully justified, 1 am, 
however, the first to acknowledge. 

The considerable progress which arachnology has made 
during the last quarter of acentury must of course have exercised 
a modifying influence on the attempts at a natural classification 
of the animals before us ; but it cannot well be said that this 
progress has made the solution of the problem more easy than 
it formerly was. The difficulties which here present them- 
selves depend, as Bertkau p. 362) justly remarks, chiefly 
on the body of the spiders being (compared with that of in- 
sects and crustaceans, for instance) but little differentiated, or 

* In ths following page«, when cithig thie ^ Versuch ’ and the treatise 
^Ueber das Cribellum und Oalambn^am ’ (see above, p. 304, footnote), I 
ahall, for the sake of brevity, call the former work A and the latter B. 
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formed of but a Bmall number of parts (segments, extremities, 
&c.), wliich parts, again, show only slight variations in the 
different spiders from this it follows that the entire group is, 
upon the v\ hole, of a highly uniform aspect, exhibiting but few 
important structural points on which to rely for a natural 
classification. 

Other difficulties arise from the fact that most of the cha- 
racters generally found to be constant, and therefore of import- 
ance in the classification of these animals, may yet vary most 
materially in one and the same group. The tarsal daws^ for 
instance, the number of which (three or two) gives such 
good and reliable characters for many tribiis and families, 
may, however, within the same family, be sometimes two, 
sometimes tliree; in a fvw genera {Pa! pirn anus ^ Dasumia) 
pome of the legs have* in the same animal, three, and the other 
logs only two tarsal claws. The distribution and the number 
of tlie eyes^ wdiich also often give sure characters both 
for tribus and families, may neveitheless be very different 
within tlie same family or even the same genus {NesticiLS^ 
lladites). It might have been expected that, just as the 
presence and peculiar structure of Ihe spinniny-^apparatus is 
perhaps the most salient and most characteristiefeature through- 
out the whole Order of Spiders, so the niunlier and the shape of 
the spuiners ought to offer reliable characteristics for the 
different higher and lower groups within the Order; but even 
this is far from being the case, as I ahull have occasion to 
remark further on. 

Add to this that the two sexes of one and the same species 
often differ from one another in the most important points, 
and tliat the young specinu ns are often very unlike tlie adults, 
and it must be admitted that it is not an easy task to draw 
up a natural classification of this order of animals. 

If (passing by, for the moment, the more S{>ecial criticisms 
in Dr. Ikrtkau’s works, viz. those which relate to the families 
and geneia, and which w’c shall take into consideration as 
suitable oppoitunities occur) we fix our attention on his ob- 
jectious to dividing tlie Hpiders into the seven tribus Orbite- 
laria?, Retitelari®, Tubitelariae, Terri (elarije, LaterigradsB, 
Citigradaa, and Saltigradaj, these objections may perhaps be 
summarized as follows : — 

1. A higher group, suborder or* tribus, is natural only on 
the condition that all the families and genera included m it 
are more closely related to each other than to any genus or 
family of another suborder or tribus (j9, p. 345). But in the 
system of classification in (piestion there are genera which, 
though belonging to one and the same family, differ more 
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from each other than from genera belonging to another family^ 
nay, even another tribua (3, p. 353) ; and the aforesaid con- 
dition is only fulfilled, among the seven tribus, by the Terri- 
telarise, and approximately also by the Laterigradae and the 
Citigradee. The Orbitelariae contain, as an alien element, the 
Uloborinae ; tlie Retitelariaj the genus Pachygnatha ; the Sal- 
tipada^ the family Eresoidse j the Tubitelarise are composed 
of the highly heterogeneous families Agalenoides, Filistatoidae^^ 
Dysderoidae, and Drassoidsa pp, 335 and 336), and 
form a receptacle into which all those forms have been 
thrown that could not find a place in the other tribua 
(/?, p. 345). 

2. Of a natural system of classification it may be required 
that the groups regarded as coordinate (“ gloichwcrthig ”) 
should really have the same systematic value ; but this is not 
the case with the aforesaid tribus : the Terri telarise, for in- 
stance, correspond in value to all the other tribus taken 
together (fl, pp, 86 and 87). 

3. The characters employed to distinguish the different 
tribus are partly (for instance, Orbitelarim and llclitelariae) of 
a very suDordiiiate nature, and even then liable to exceptions, 
partly not indicated at all or not given with sufficient sharp- 
ness (S, p. 334), The insufficiency of the hitherto received 
classification shows itself in the vacillating opinions as to the 
family in which various genera ought to be placed {A^ 
p. 353). 

4. The denominations Orbitclarice, Ketitelari®, &c. are not 
systematic categories, but only names that indicate a biological 
peculiarity {B^ p. 336). 

Briefly, then, the tribus adopted by me are (Ist) neither 
natural, (2tid) not of the same valu(‘, (3rd) nor distinguished 
by sufficiently important or distinctly expressed characters ; 
and, 4th, their names are inappropriate. 

In so far ag these criticisms are directed against the 
classification adopted in my work ^ On European Spiders,’ it 
should first of all be borne in mind that it was not my in- 
tention in that work to give a complete characterization of the 
different tribus, but only to adduce, concerning those groups, 
as much as appeared to be, at tliat period, necessary ana 
sufficient for the referring of a given family or genus to the 
tribus to which it was believed to belong ; it should further 
be observed that in tliat work the principal stress was laid on 
the European forms, the disentanglement of the synonyms of 
which was its chiei object. It was supposed that the cha- 
racters which had been given of the (groups in question by other 
authors, and especially by Wcstring^ were known to the 
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readers of the work, and consequently that they would not 
find it difficult to refer an unknown spider (at least a European 
one) to its respective tribus. Only^the most prominent and 
interesting forms of eo'ottc spiders then known were metitioncd, 
and an attempt was made to assign to the exclusively exotic 
families a place in the different tribus, so far as my restricted 
knowledge of the matter j>ermitted me to do. And when I 
believed 1 had determined, in a way sufficient for my purfKJse, 
the limits of the six higher tribus, 1 could, when coming to the 
lowest, the Tiibitelaria3, whicli also is the most polymorphous 
and therefore most difficult to characterize in few words, re- 
strict myself to a negative characteristic, viz. that of saying 
that all the spiders then known which could not be classed 
under another tribus ” belonged to the Tubitelariw*. In 
order to distinguish the Orbitelarla^ from the lletitelaiiaB, only 
one character of the many given, for instance, by AVestring, 
W’as, it is true, adduced by me — that, namely, which is taken 
from the height of the clypeus compared with that of the area 
formed by the four central eyes, a character which has its ex- 
ceptions (duly indicated) quite as well as all the otter marks 
adduced by Westring, including even that ^iven by Bertkau as 
distinguishing his Mpeiridfie from lus I'herididfie, via. the pre- 
sence in the mandibles of the former group of a so-called 
basal spot (‘^ Basalfleck’’). That there shoula exist an isolated 
characteristic always and without exceptions sufficient for 
the limitation of all the different tribus, 1 do not believe, 
and never have believed. 

1. That mme of the tribus, as they have been understood in 
my above-named work, contain elements that ought to be 
removed from them, I hasten to admit ; and it is in the first 
place Dr. Bertkau^s merit to have assigned to those alien 
elements a better place in the system. Thus 1 unhesitatingly 
admit that the Eresoidee do not belong to the Saltigradae, and 
that they probably have their true place in the vicinity of 
Bertkau ^s Amaurobiadee, and therefore in the tribus Tubi- 
telarise (the Palpimanoiass should probably also be classed 
under this tribus). I also agree with Dr. Bertkau that 
Pachygnaihh ought to be detached from the Betitelarise and 
united with the Tetragnathoidset; within the tribus Orbi- 
telarisB. Both the Betitelarias and the Saltigradsd may, I 
think, after this elimination, he considered entirely nataral 
groups, at least as regards Eiuopean forms. That not only 
the Territelarias, but also the Laterigradas and the Citigradm 

• ‘ On European Spiders/ p. 109. 

t C)n this family see further on. 
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are good systematic units, even Dr. Bcrtkau himself would 
seem to admit. There remain then to be discussed the Tubi- 
telaries and the Orbitelarim. As to the former of these tribus, 
Dr. Bertkau enunciates nearly the same opinion about its 
nucleus, the family Drassoidee, as 1 had expressed about the 
tribus Tubitelariaa in general, viz. that in their habitus and 
in their way of life the members of this family sliow a certain 
polymorphism and manifold points of contact Anklaiiffc 
with other families (A, p. 375 ; conf. Thor., On Europ. Spid. 
pp. 41 and 109). Just as the family Drassoidai is a natural 
group notwithstanding its being looser and more ]X)ly- 
morplious than most, if not all, other spider families, so the 
trihus to which the Drassoidm belong, and which is, as it 
were, an enlargement or amplification of that family, is, I 
tliink, a natural group, although it be less compact and more 
polymorpliouB than the other tribus. As to the Agalcnoidae, 
they are so nearly related with the Drassoidie, and show such 

{ gradual transitions to this latter family, tliat arachnologists 
lave, in general, had recourse to the character (in this case 
q^uite artificial) afforded by the different number of the tarsal 
cuaws, in order to be able to distinguish tlicse two families ; 
80 that genera (Agrosca, for instance) which in all other re- 
spects closely agree with the Agalenoidse have, on the strength 
of that character, been removed from this family and placed 
among the Drassoiclas. That the Dysderoides (of which we 
shall speak more in detail further on) differ from the other 
Tubitelariae in a few important points and show some affinity 
with the Terri telarias is true: but they are, at all events, 
much more closely related to the typical T^ubitelarioe than to 
any other spiders. If the Tubitelarifle should be resolved into 
two or more tribus, then the Dysderoidee might, of course, be 
made to form a particular trihus^ as might perhaps also be 
the case with the Filistatoidm ; I for my part prefer, however, 
for the present not to increase the number of the tribus 
generally admitted, and tliink it is better to add the two 
above-named (and other) more or less aberrant families to 
those tribus within which they have their nearest allies. It 
is indeed wite easy to dismember and divide the different 
cronps, tribus, families, and genera almost ad infinitum ; 
but it is more difficult and^ I think, more meritorious to try to 
unite them into higher units, and thus to form of all these 
Apparently disjecta membra ” an organic whole — a system, 
2 . With regard to the objection made by Dr. Bertkau under 
this head (2), it would indeed appear as if the claim to a 
natural classification^ which he sets forth, were quite reason- 
al>le; but in reality it is not so. It is not the zoologist or 
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botanist who creates the natural groups of animals or 
plants, for these groups already exist in nature, soraetiraes 
sharply distinguished from each other, sometimes more or less 
closely united by means of transition-forms. The naturalist 
must take them as they are, leani to know them and to cha- 
racterize them — that is all. Now it is not often the case, in 
nature^ that two or more (in our classifications, coordinated) 
groups really are of precisely the same sj'stematic value; 
and on this circumstance depend the often so greatly vaiying 
opinions as to whether a given group shall be consiefered 
coordinate with or subordinate to another. The case is the 
same with most zoological higher groups, as, for instance, 
with the zoog(iOgraphical “ Regions into which the surface 
of our globe is divided : one region is of greater value, in a 
zoogcograpbical res{>ect, than the rest, and is therefore by some 
authors divided into two regions ; another region is of less value 
than the others, and is therefore sometimes considered a mere 
/6»wJregion, or part of another Region ; and as we cannot 
change the distribution of land, water, &c. on the earth, there 
is no help for this. Wc need not go far to find similar 
examples in zoology. The class Araclinida is, 1 believe, in 
general (if we do not include the Pantopoda or Pycnogonoidae 
m this class) divided into tlic following orders : — Araneas, 
Pcdipalpi, Scoi’piones, Opiliones, Cheloaelhi (Pseudoscor- 
piones), SoHfugfe, Acari, Acanthothcca, and Cormopoda 
(Tardigradse). Now these groups ought, it would seem, 
to be of the same systematic value ; but this is far from 
being the case; some of tliera may, in fact, with almost 
equal reason be regarded as subordinate to or as coordinate 
with another. Thus wc sec that the Pedipalpi and the 
Scorpiones are by some arachnologists united into a single 
order, of which tliey form two ^uJorders ; Pedipalpi. Scor- 
pioncs, Opiliones, Cheloiiethi, and Solifugse arc often all 
considered to form together a single order, that of the Arthro- 

f astra. The Acari are sometimes considered to be a subclass (as 
, for ray part, think that the Cormopoda should bo coUsideri^) 
of the same value as all the foregoing orders taken together-— 
and so on. And it is quite impossible to change this state of 
things by assigning to the groups in question new limits, so 
as to form them into really coordinate groups, for they are all 
so well defined in nature, so “ natura^^that nobody can thm|t 
of altering their compass. ^ In fact, The works of Nature 
refuse to be crammed up into the pigeon-holes systematists 
would like to get them all into.” 

I therefore think it of little use to enter upon a minute exa- 
m illation, from this point of view, of the tribus into which 
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Spiders are in general divided. I think these tribus are ap» 
^rommately of the same systematic value, and this, if true, 
Is quite sufficient. An exception may, however, be made for 
the Tcrritelariie, which really differ from the otlier tribus by 
characters of much greater importance than those whicu 
distinguish the other tribus from each other; they form a 
group that may, with almost equal reason, be regarded as 
coorainate with all the other tribos taken together, as with 
each of them. However, since Holraber^^ and Bertkau 
(i4, p. .‘161) have shown that Catadysas 7)um%lu8^li^niz^vf\i\c\i 
llentzf classed with the Territclaria^, although this spider hjis 
only two air-sacs, cannot belong to that tribus (it belongs 
probably, as Holm berg thinks, to Zora or to an allied genus), 
and that Hentz’s description and figures of the mandibles and 
maxillcB of Catadysas must be erroneous, the most important 
reason for regarding the Territelarias as a group of only 
about equal value with th^ other tribus, and as united with 
the other spiders by transition-forms, no longer exists. 
^Thoy now show themselves to be very sharply distinguished 
from all other spiders, and I do not hesitate to admit that they 
may be considered a group of higher rank than the others, 
which in their turn may be united into a group of the same 
dignity. For these higlior groups or suhordersy the old La- 
treillian names Tetrapneumones and Dipneumoncs may be 
readoptod. The suborder Dipneumoncs, then, would consist 
of the six tribus OrbitelarioB, Kefitelarim, Tubitelarim, Lateri- 
gradee, Citigradm, and Sultigradm ; the suborder Tetrapneu- 
mones, on the contrary, consists as yet only of o/ie such group, 
the Territelario), from which, however, the Liphistioidee migut 
perhaps be separated and made the type of a separate tribust. 
When Bertkau says that the family Thcraphosoidm alone 
shows nearly all those diversities that have been observed wdthiu 
the Tristicta ” {Ay p. 361), this is. no doubt, an exaggeration ; 
I cannot find that within the w'hole suborder Tetrapneumones 
there exist such widely dissimilar forms as, for instance, 
teracantba and AttuSy or Ulesanis and Pholcus. But that the 
Theraphoaida*, Ausa., ought to be divided into several 
there is no doubt whatever §. 

* ^‘Observations k propos du eous-ordre des Areign^es Torrit^lairoa (Ter- 
ritelarii©), en^ciiilemeut du genre Nord-amdricain ihtadyBat^ lleuU, et de 
k nouvelle mmille MecieobotlirioicUe,**iu Boletin dc la Academia Nacional 
de Ciencias eii Cordoba (liepiiblica Argentina), iv. p, 168 (1882). 

t Descriptione and figures of the ASaneides of tne United States,'’ in 
Boston Journal of Natural History, vi, p, 287, pi, x. %, 10 (I860), 

1 Compare Thorell, “ Studi eui Molesi e Papuan!. I V. Ragni dell* 
Iiido-Malesia,” in Amiali del Museo Civlco di Storla Naturale di uenova, 
xxiii. (ser. 2, iii.). 1880 (in the press). 

J See Thoivll, ibid. 
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3. It by no means rarely happens that in groups that are 
highly specialized and vciy rich in species no sharp limits 
can be drawn between the different lower groups into which 
they must be divided. This must especially be the case with 
the order of the Spiders, on account of the peculiarities in the 
bodily structure of these animals, peculiarities of which we 
have spoken above (p* 306), and which make their classihcation 
so difficult. Even amongst the most natural coordinate 
groups we find examples of some one of them being united 
with another by “ transition-forms ” the systematic position of 
which must, by sad necessity, bo more or less uncertain ; and 
the consequence of this is, that when we have, for some prac- 
tical purpose (as in my work ^ On Eur. Spid.’), to define such 
groups by means of a single or a few characters, these become 
either artificial or of aulx)rainate weight, or even assume a nega- 
tive form. Such groups (and to them belong the tribus of the 
Dipneurnones) should therefore, as has already been insisted 
upon, rightly be determined by means of a more detailed ex- 
position of the structure of their different parts, with indica- ^ 
tions of the exceptions from all the characters given. And it 
will then be the preponderating importance ana number of the 
characters by winch a given form, lor instance a genus, agrees 
more with the one than with the other of the groups in ques- 
tion, that decides to which of them it ought to be referred. 
In such cases the choice sometimes depends on individual 
appreciation, and the systematic place of the genus may thus 
appear to be vacillating ; but this cannot well be avoided, 
nor would it seem to bo of much consequence. Though, 
for instance, the Laterigradm are a natural group, it is scarcely 
possible to di^aw a sharp limit between them and the Tubi- 
telariae, or rather between the Heteropodoidm (Sparassidm, 
Berth.) and the Drassoidse, Through the Thomisoidm* the 
Laterigradaj also approach the Epeiroidse of the tribua Oroite*- 
lariee. The Lycosoidm are not only nearly allied to the Dras- 
Boidfie {Zoray for instance), but they pass (through, for instance, 
BphedanuSy Tlior.) gradually and almost imperceptibly into 
the Agalenoidee, and might therefore seem to be more closely 
allied to this last-named family than to the Oxyopoidaj, which 
belong to the same tribus as the Lycosoidm (Oitigradae), nay, 
are even regarded by Bertkau as a mere ^wifaraily of the 
Lycosoidm. Epeiroidm and Tberidioidse are held to be dif- 
ferent families even by Bertkau, notwithstanding that be 
considers (A, p. 401) the different form of the web to be the 
essential and most important character by which these two 
families may be distinguished from one another.” I think 
therefore that it would scarcely be just to reject the old and 
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most generally received classification on the ground of the 
imperfections of which 1 have now spoken. 

4. As to the denominattons of the different tribus, they 
are quite as appropriate as many others in constant use 
in zoology. Mammalia, lleptilia, Amphibia, Carnivora, 
Oscines, &c. arc generally received names, notwithstanding 
that they express hiologicm characters, and although there are 
‘‘Amphibia” which live only in water, “ Oscines” that do 
not sing, &c. The great majority of the OrbitelarisB are 
really “ round- web ” spiders; almost all Retitelariae make 
more or less irregular nets ; most, if not all, Citigradae are fast 
runners; almost all Haltigradsc jump, &c. No reagonal)le 
objection can therefore be raised against the names Orbite- 
larise &c.^ unless it were necesaary to discard all such names 
of zoological groups as are taken from biological characters, 
or that do not suit all^ but only the greater part, of the forms 
that belong to the group in question. But I do not think 
that any one will urge against such names any wholesale doom 
of condemnation. 

I have now gone through and examined the criticisms 
which Bertkau has formulated against the principal traits of 
the classification of Spiders at present most in vogue, and have 
endeavoured to confute them, in so far as they appeared to 
me unfounded. 1 have tried to show that the deficiencies 
which, without any doubt, are to lie found in this classification, 
have in a great iiart their source in the difficulties inherent in 
the subject itself, and depending on the peculiar organization 
of the Spiders, difficulties which it will therefore probably not 
be possible to conquer completely. In part these deficiencies 
may be overcome by dividing the order of Spiders into two 
suborders, Tetrapneumonea and Dtpneurnones^ and these latter 
into the six tribus OrbitelartWj Retitelaricey &c. (or into a 
greater number of tribus if this should be considered more 
convenient), as also by characterizing these groups by means 
of more detailed diagnoses, instead of by ismatea characters, 
as is the case, for instance, in the modern and often useful, 
but not equally scientific, “ analytical tables ” In the 
details of the system, as in the limitation of the families, 
and in assigning the right place to several among them 
whose affinities were contested or wrongly inteiMpretea, many 
corrections have already been made by Dr. Bertkau, and 
many others may still remain to be carried out. By con- 

* Tn hie Anslytieche Uebersicht der europSisohen Spitmenfsniilieii 
p Mittheilungen dee naturwiesensehaftJichen Vereine riir Steiermaxk/ 
lahrgang 1877), Aaeeerer has, vrith fine tact, omitted to try to chamc- 
teriae the different tribus (suborders). 
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tinutng, in this way, to build on the old ground, it would 
seem that arachnologists iniglit gradually d^raw nearer and 
nearer to the point aimed at— a fully natural classification. 
This point is aimed at by all the different zoological depart- 
ments, and by Zoology as a whole j nay, such a classification 
may be said to be the final end of tiiis science, inasmuch as 
the “ system ” is, as it were, a compendium of all that is 
known about the natural objects in question; and a fully 
natural system presupposes complete knowledge of their 
natural history in its whole compass. 

Bertkau’s opinion is, on the contrary, that tlie present ar- 
rangement of the Order of Spiders must be abandoned as 
being fundamentally erroneous, and new principles laid down 
for the classification of those animals. He says that in 
contradistinction to former arachnologists, he has in his new 
system of classification taken into consideration all the modi- 
fications in the structure of Spiders that are known to him 
laying more sti-ess on the differences in the organs of resiiira- 
tion than has been in general the case, and making uso of 
characters taken from the form of the web only in case of 
need {A, p. 354). I’hc princijial difference, in this respect, 
between the classification proposed by Bertkau and that of 
other more recent arachnologists would, in fact, seem to con- 
sist in his having, in characterizing both suborders and 
families, attributed greater importance to differences in the 
inner anatomical structure than is generally the case taking 
into consideration, in the first place, the different structural fea- 
tures of the organs of respiration, and, in the second place, the 
organs of generation. In his characterization of the Jumhies 
the different shape of the tubular trachete (which are some- 
times ramified either in the form of a tree or in the form of a 
bundle, and sometimes quite simple and unramified) plays an 
important part. Now as the Arachnida may be divided into 
two great groups, according as they breathe with (tubular) 
tracheaj* alone, or with air-sacs cither alone or in combination 
with (tubular) tracbem, it might have been expected that 

• If, as ia most generally believed, tbo lamelleB of tbe air-aacs are nothinir 
but modified ordinary or tubular traohe®, then the Arachnida which 
breathe with these latter organs must be older than, as they no doubt 
are inferior to, those which breathe with air-sacs ; some autiiors, how- 
ever, regard those last-named Arachnids as the more original forms and 
as being directly descended from the fossil Eurypterida, Sie rflls of thoao 
Crustaceans having boon directly transformed into ^0 airWs of the 
Arachnida (the Scorpions). How this supposed change came to pass it is 
not easy to understand ; in the meantime we possess no loss than /omt 
different hypotheses for explwning it— one proposed by MacT.nnj two by 
Kay Lonhester, and one by Kinguey I ' 
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Bertkau, when he drew the characteristics for dtviding the 
Spiders into two suborders from differences in their breathing- 
organs, would, in conformity with Dufour, have divided them 
Into such as breathe only with air-sacs, and have two pairs of 
these organs, and those in which the posterior pair of air-sacs 
is replaced by trachea?, and which therefore have only one pair of 
air-sacs. But instead of that he has, as I have already 
stated, chosen as the chief basis for his classification the 
number of the openings through which these different organs 
of respiration communicate with the exterior, and thus di- 
vitled the S))iderR into the two suborders, Tetrasticta with /oar, 
and Triatlcta with three bveathing-holes or spircicles. Ac- 
cordingly he has separated tlie DysJeroidm from the rest of the 
Spiders thatjhave only one pair of air-sacs, or thcDipneumones, 
and united them with the Tetrapneumones or Territelarim 
in his suborder Tetrasticta. But this new arrangement does 
not appear to be at all a natural one ; the different number 
and position of the spiracles have not nearly the great sys- 
tematic importance that Bertkau attributes to these charac- 
ters. IIow untenable, in fact, is the basis for his two suborders, 
is demonstrated by the fact that Bertkau refers to his Tri- 
sticta two genera belonging to two widely different families, 
viz. rholcusj Wak'k. (^, p. 398) and Ctemuviy Menge^, in 
which, according to Bertkau’s own discoveries, the unpaii*bd 
spiracle and its tracheae are completely wanting ! Consistently 
he ought to have formed for the reception of those spiders a 
separate suborder, Disticta ; but he would then have been 
obliged to separate Ctenium from the rest of his Therididaj, 
and to place this genus in tlio vicinity of Fholcus'f^ which, of 
course, could not be done in a “ natural classification. As 
to the unpaired spiracle, it no doubt corresponds to the two 
posterior spiracles in the Dysderoidm, or, in other words, tho 
two posterior spiracles of the Dysderoitlm are in the Triaticta 
moved more or less baclcward^ and are more or less intimately 
united with each other. This is proved not only by the fact that 
the unpaired spiracle is often, especially when situated further 
forward, evidently formed of two coalesced spiracles, but also 
by the tracheae which debouch through this spiracle being, as 
in the Dysderoidpt, one or two on each aide, though in the 

* See [Ftirster and] Bertkau, BtiitrSgo zur Kenntnise der Spinneii- 
fauna der Kheinprovinz,^’ in Verhandl. des naturhiftt. Vereins dor preus- 
flisohon lUieinlande und Westfalens, Johig. xl. (4 Folu:e, x.), p. 840 

t Bertkau remarks (J, p. 898) that the tarsi of Photem opUionoides 
are subdivided into a rather large iiultnber of small joints ; the same liad 
been shown to be the case in puUulmf Hentz. Roo Thorell, ‘‘Descript. 
of the Arane» collected in Coloiido, loc, eit p. 488. 

t Compare Menge, * Proiiseische Spinnen,^ pp. 5^8 and 800. 
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Tristicta they often unite into a single short stem before 
entering the common spiracle. The identity of the posterior 
spiracles in the Dysderoidie and the unpaired spiracle in the 
Tristicta also exjdains why the unpaired spiracle is alwayk 
wanting in the Dysderoida* (as well as in the Territelarific). 
The position of this spiracle when present is, as is known, very 
variame ; in general it is drawn backwards to the vicinity of 
the spinners, but sometimes it has its place much more 
tbi’w^ard, nay, evem in the vicinity of the rima genitalis, just 
as is the case with the posterior spiracles in the Dysderoidaa, 
That the unpaired spiracle in the group Anyphasninge, Sim, 
(which Bertkau, on the strength of its arborescent tracheas, 
separates from the Drassoidae, making of it a separate family) , 
is situated sometimes very far from the spinnews, sometimes 
in their vicinity^ shows clearly enough the little importance 
of the position of this spiracle. 

Bertkau himself does not always consider the position 
of the unpaired spiracle and its tracheae to be of much 
systematic importance | he even refers to the same genua 
{Ar(jyroneta) tw^o species, in one of which, the A, aquatica 
(Clerck), the two stems of the tracheae have their opening 
immediately behind tlie rima genitalis and penetrate through 
the petiolum into the cephalothorax, there dividing into a 
bhndle of fine tubuli ; whereas in the other (fossil) 8]:)ecie8, A, 
antiqua^ v. Heyd,, the spiracle is, according to Bertkau, 
situated in the posterior third of the abdomen, while the 
tracheae do not enter the cephalothorax, but divide into a 
bundle of tubuli before reaching the petiolum^. 

Even the paired spiracles of the Tristicta, by which the air- 
sacs debouch, and whicli are in most cases situated near the 
base of the abdomen, may sometimes be thrust far backwards ; 
in Tetrahlemma med ioculatum^ Cambr.t, for instance, they are 
situated far behind the middle of the abdomen, and are, more- 
over, placed very near to one another. 

That the different form of the tubular iraohm does not 
always offer a reliable characteristic for distinguishing closely 
allied families, is seen by the fact that Bertkau has been 
obliged, on the ground of such differences, to separate the 
genera Thanatua and Tilellua {Metastenua, Bertk.) from the 
other Thomisoidee, and to refer them to the Heteropodoides 

♦ See Bertkau, Einige Spiunon imd eine Myriopode aus der Braun- 
kohle von Kott/’ in Verhondl. de» naturhiett. Voreinfi der preussisohaa 
Kheinlande uud Westfalons, Jahrg. xxxv. (4 Folge, t.), pp. 867 and 858 

t “ On some new Genera and Species of Araneidae,*^ in Proceedings of 
the Zoological Society of London, 1878, p, 114, pi. xii. fig. 1. 
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(Sbaraamdce), winch are well diatinguiHheil from the Thorai- 
accidie by the form of the parta of the mouth (eapecially the tooth- 
lirmaturc of the mancliDles), the low cljpeus, &c.* Would 
it wot have been bettor to have written, in the diagnosis of the 

Thomisidae,” Die 4 Traeheenschlauche veriistelt (selten 
eihfacli),” instead of Die 4 TracheenschlSiiche verttstelt/^ 
quite as well as Bei+kau, in his diagnosis of the Lycosidae/* 
says, Augen in 3 (selten in 4) Keihen gcstellt ” ? Or are 
the structural chaiactera to Ixj considered invariable only be* 
cause they arc taken from internal organs ? It would, on the 
contrary, seem that within I he province of the Arthropoda in 
general, the characteristics given by the inner structure are 
hy no means more important or more constant than those taken 
f^rom the external parts. This has been remarked already by 
Sundevallf, who has strengthened his opinion with examples 
taken from the insects. And that also within the class 
Arachnida, both anatomical and embryological characters may 
be very different in closely related forms is seen, for instance, 
from the fact that within a group so compact and so little 
differentiated jis tlie Scorpions, the first abdominal ganglion 
ia, according to Ray Lankcstcrl:, in the family liuthoidee (An- 

♦ Compare Simon, U^viMioa de la famillo do«^ Spara^sldm/’ in Acte* 
de la liinnSenno do l^ordeaux, 1880. 

t Sveuska Spindlames BeKkrithing/’ l<fC. at, p. 102. 

i In a treatise with the title “ On the Musridar and Endoskeletal Sys* 
tema of Limulm and Scorpio ; with some on the Anatomy and 

Oaweric ChometorH of Scorpions, by E. Rav Lenkester, assisted by W. B. 
S. Benham and Miss E. J. Iferk : Part V. Notes on Certain Points in the 
Anatomy and Generic Characters of Scorpions, by E. Hay Lankestor ’’ 
Transactions of the Zoological Society of Loudon/ x\. part 10, 1885), 
this author has proposed a new classification of the Scorpions, which cannot 
filit to cause some surprise amony arachnologists. ** No writer on Soor* 
pioilB/’ saya he, “ has given consistently a clear statement or (what is 
more to be desired) good figuresof the really important structural features 
of the genera, subgenora, and species proposed or recoguizad by him ; and 
It is wuh the object of pointing out what are the important points in 
which Scorpions may vary that the present remarks are published.^* 
Among the fifteen points enumerated as important by Prof. Lankester, 
no less than Vfewn would, however, seem to have bet)n duly appreciated by 
his pr^tMsessors ; the remaining four ore : —(a) the above-named difterent 
disposition of the abdominal ganglia and of the great nerves of these ; 
(h) the difierent sculpturing or ornamentation of the lamellss of the air* 
saes ; (c) the shape of the spiracula, which are oval in JBuaoorpimf' 
in Bat hue (Iletorornetrue, Ehr .),” and circular in ** Brotheae 
(of the shape of the spiracula in the ^ Androctonini ” nothing is said) ; 
and (<f) the chitinization of the genital operculum, whether in two quite 
separata plates, as in Brotkea^, or in one imperfectly divided plate/' 
Chi«fly on the strength of the points (a) and (p) Prof, Lankester aivides 
the order of the Scorpions (which according to him form a single family) 
into two suhfamilm — I. Scorpionini (wBoorpioninl-f Telegonmi, Peter8> 
and II. Androctonini (w Androctonini + Oentrurini, Peters). To hU 

Ann, S Map, N, HisU Ser. 5. Vol. xvii. 22 
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droctoiioidaO situated In iht fourth abdominal segment, whereiui 
in other scorpions it on the contrarjr, placed in the tfnri^ 
these segments — a peculiarity which in the Buthoidee neceS^ 
sitates a different origin, from that in other scorpions, of^the 
nerve-stems which go to the two first pairs of air-sacs ; and 
while the embryos of Pandinua africanus are developed in 
separate caeca of the ovarian tubes, and ate provided with a 
long a))op]iy8is, proceeding from the mandibles, the embryos of 
Duthus {occitanm) and of Euacorpma arc devoid of this apo* 
]>hysi8, and peiforui tlieir whole development in the interior of 
tlie ovary itselP. The case is no douut the same, within the 
order of Spiders, with the characters derived from the form of 
the trachea* and other internal organs, as with those taken 
trom the external parts, or which have been found in their 
habits and instincts ; in the same way as there are OrbitelarisB 
that do not construct a web, or only an irr^ular one, Lycosoidse 
with only two tarsal claws (for instance Thaaynea). Pholcoid® 
with only six eyes (Spermophora), Theraphosoiclce (Thet^'* 
phosina*, Auss.) with six spinnerets {Hecrathele) or with only 
six eyes {Maateria)^ nay even Theridioidee with only two 
spiracles {Ctenium)^ so there may be Thoinisoidse witli 
simple, unramitied trachea?, Drassoidae and Theridioid® with 
a more highly developed system of trachea?, &c.t 


Sr()ri)ioiiiiii only Um genera belong: — 1. Scorpio (with the fiubgenera 
PJuacorpivs, Bufhns^ and Brotheas^ Mid pet'ham also HcmiBcorpion 
and OpisthophihalmuH)f aad 2. I'eteymus, The Androctonini nUtU 
a fnnffk genuB, Androctonua (with the Bubgenera Primurua and 
trurua). It is therefore quito natural" that Prof. Lankester regards 
Peterses cloBsiflcation of the Scorpions as a failure, and the genera adopted 
by him a« most cases unnecessary, often not even justifiable os sub- 
genera.” On nty atterai.t to develop this clas»dflcati<m he says, Thom^ 
has added a number or genera to the already superfluous list, and hem 
modified IVtors’s classification in wdiat appears to me to be a retrogs^e 
spirit ” ; and, tVuther, ‘*l)r. Thorell has earned the formation of genera and 
Bubgenera too far.” To this I will only reply, that 1 have nevet* propofeed 
or adopted a auhgmuBy and that 1 do not understand why Prof. I«ankestet 
has done me the honour of mentioning my name ; for as he is of courae 
well acouainted with the works of all more recent authors in the field he 
treats or, ho cannot be ignoi'ant that other aracbnologistB, and especially 
Stmm and Karachi have increased the number of genera adopted by Poteii 
and myself by a great many new ones, and that these authors therefore, more 
than f, are guilty of having modified the classiiication of the Scorpions in 
what l^f. Lankester considers a ** retrograde ” spirit. By going a little 
further in the opposite direction, or that now commenced by Piof. 
Lankester, one will, it is true, sooner and more easily arrive at a solution 
ne ultra of the problem how to divide the Scorpions into natural fktnilias 
and genera. 

♦ See, for instance, Metschnikoff, ** Erabryologie des Scorpions,” in Zeit- 
schrift fur wissenschaftliche Zoologio, xxi. 1870. 

t I may be allowed here to mention a reason against laying, in tirt 
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Th« importance in the modifications in the orffart^ of gene-- 
to me to have been somewhat overestimated 
l|^uer^ga|i* That in the Dysderoidie the testes and the 
orarieijjimlfyited so as to form a ring*, just as in the Tetra^ 
pn^mories^ls a fact that showa^ in combination with certain 
othdr features in tins organization of the Dysderoidfie, that 
these spiders are *niore allied to the Tetranneumones tlian 
arc the other Dipneumones or Tristicta ; and this is also gene- 
rally admitted, lint to draw from the^e resemblances the con- 
clusion that they arc more nearly related to the Tetrapneu- 
mones tlmn to the Tristicta is, I think, erroneous, as the 
Byaderoida* agree with the Tristicta not only in the direction 
in which the claw of the mandibles moves, and in the number 
of the joints of the inferior spinners, but also in their having 
only one pair of air-sacs — a character which, as I have already 
remarked, ought to have been, more particularly with Bertkaii, 
of the most essential importance, and ought to have preventea 
him from separating the DysJeroids© from the other Dipneu- 
mones and uniting them with the Tetrapneutnones. That the 
l)ysderoida3 have, in tlieir general habitus, a striking resem- 
blance witli many Drassoidse, cannot well be denied. 

A character which, in Dr. Bertkau’s classification, is of a 
certain importance for the limitation of the fimilies, is taken 
from the different number (and the form) of the feinale^s 
receptacula seminis. Thus the Tetragnathoidse (Bachygna- 
thiclaii, Bertk.) differ from the Epeiroidae and the Theridioidae 
in having three such receptacles, not two only (-4, p, 401). 
Their common opening is situated, together with the orifice of 
the oviducts, far (more or less) beuind the spiracles ; and this 

chfiracteriisationof thediiferent Bpidor-groups, the chief stress on anatomical 
features, as this roasori may to many persona seem to be of gi’eat weight, 
viz., the practical difficulties of determining, by means of sucl) features, 
the systematic place of an unknown spider. And that these difEoiilties 
really exist, is seen, for iustaace, fjx^m the fact that many of the statemente 
concerning the structure of the rospirato^ organs &c. given by such an 
^perienced anatomist as Menge are, by Bertkau, shown to be erroneous. 
Ikloreover, it will, with the metiiodin question, often be necessary to destroy 
(he apoexmon that is to be determine^ even in those cases where it belongs 
to k very rare species, or is a ** unicum,'’ and this is also a drawback of prac- 
tical importanoe. But it may be objected against these remarks, that the 
iidm of a natural system is not that of facilitating the determination of 
the different species, but of giving an expression of their real affinities ; 
4nd this is true— though there might perha])s be found some means Of 
reconciling both these claims. At least it would seem that if an anatom 
mipal feature really is of great systematic importance, there exists also 
iomc external feature that corresponds to it. 

- ^ In Tegetmin domentim also the ovariee &ra 4 even till shortly beffire 
i^a maturity of the aniniiA, a perfect ring (see Dahl, Analytische Bear- 
hftltungt etc.;’ lot. tit ^ 4). 
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« vulva’’ is not chitinized, but d<3Stitute of those horny jparw' 
vv'liich in descriptive works is generally called epigym 
Men go). As this character in the female corresponds with^ 
peculiarity in the shape of the male palpi (their tarsal joint h|» 
in Tdiragnaiha and Pachygnatha a Jong movable hoOK jointed 
to its base, wliicli is absent in the malesof the true Epeiroida?*), 
it may be reasonable to separate the Tetragnathoidae, Menge^ 
witli Pachygnatha^ from the Kpeiroida^, as a separate famiiV- 
Pachygnatha is, however, on the other hand, very nearly 
1 elated to certain spiders generally included in the genu» 
Meta ; tliis is shown, for instance, by the Pachygnatha Vethii^ 
Van Hass.t> which is not a Pachynatha^ but a true Epeiroid. 
An uriclutinized vulva is also found in all Territelariae, 
Dysderoidse, Filistatoida*, and Scytodoidae, tlic males of which 
gioups are distinguished by their simple, completely chitinized 
palpal bulbus ; but the bulbus has this same structure also in 
certain Epeiroida*. as Niplnla and Nep/ulengys, the females 
of which have a chitinized vulva; and these modifications in 
the organs of copulation appear therefore, curiously enough, 
to be of rather suliordinate importance. 

As we have already seen, Bertkau divides his Tristicta into 
two great groups, Cribellata and Meromammillata^ according 
as they are jiroviaed witli, or destitute of, the unpaired spin- 
ning-organ called by Blackwall cribellum^ih^ presence of which 
is always united witli that of a number of peculiarly formed 
and symmetrically disposed liairs on the metatarsi of the last 
pair of legs, forming the organ called by Blackwall the calamtS’- 
trnm. All spiders which possess these organs were by Blackwall 
united into 07ie family, the Ciniflonidee, and Bertkau has now 
not only gone back to Blackwall’s opinion of the systematic 
value of the organs in question, but has raised the Ciniflonid® 
or Cribellata into a group of higlier rank, divided into no less 
than nine families (B, p. *337) — '^oro{)sidid®, Miagrammopidj®, 
Filistatid®, OEcobiad®, Dinopid®, Uloborid®, Dictynidas, 
Eresid®, and Amaurobiad®, Now it nmy at first view appear 
strange that not all, or at least many, of those arachnologists 
who have occupied tliemselves with the classification of the 
Spiders have maintained Blackwall’sCiniflonid® as a family, 
or even as a group of higher rank ; more especially as the 
cribellum and calamistrum are not only of importance in the 
economy of these animals, but the cribellum, as Bertkau 
remarks (B, p. 339), ^‘is not an ordinary pair of spinners, 

♦ See Emerton, New England Spiderfi of the Family Theridid®/^ in 
Transactions of the Connecticut Academy, vi. pp. 207, 298 (1^)* 

t Midden Sumatra, Heizen en Onderaoekingen der Sumatra Exneditk. 
etc. iv. li, A, Aranete, p. (1882). ^ 
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but an organ of quite a peculiar nature, and at the same time 
brings along with it the presence of another organ, the cala* 
mistium/’ But notwithstanding this, and though it is by no 
means difficult to ascertain the presence or absence of the 
organs in question, the difference in this respect has not, in 
general, been considered a character of greater value than 
those on which subfamilies and genera arc founded. The 
reason appears to be not only that of two in other respects 
closely allied species the one may possess, the other want the 
cri helium and calamistrum, but also that the other parts of the 
spinning-apparatus have been found to vary most materially 
within very nearly allied groups of spiders. The number of 
the spinners may in fact vary in tlie most extraordinary way. 
Within the family Tln'raphosoidse {’=^TheraplioHtni^ Avim,)^ 
which is characterized, among other things, by having only 
Jhur spinners, there is, however, as has been said above, one 
genus, Hexatheh^ i\uss., which has six spinners; within the 
genus Storena of the family Zodarioidai (one of the most 
natural families in the wliolc order) there arc not only species 
with all the six spinners well developed, but others in which 
the intermediate ones arc rudimentary, or wanting, in one of 
the sexes alone ; in some Zodarioidte both sexes appear to be 
destitute of the intermediate spinners. In most /od!irioida3 
the inferior spinners are much longer than the superior, in 
others these four spinners are of about the same length ; 
sometimes (not always) the two inferior ones are fixed on a 
common basal pait. In the Agalenoidte the superior spinners 
are in general much longer than the inferior, and tlieir second 
joint piovided with tubuli textorii along its whole underside ; 
but in some cases the superior spinners aic only of the same 
length as, or shorter than, the inferior, and are provided with 
tubuli textorii onl^ at the apex; sometimes {Oyhwus) their 
second joint is rudimentary, &c. That the spiders wliich aic 
provided with cribellum and calamistrum do not form a natural 
unit is admitted even by Bertkau (A, ]>. 386). Nor does 
he deny that spiders belonging to the two different groups 
Meromammillata and Cribellata may show an outer resem- 
blance ’’ to each other — and it would indeed be difficult to 
deny that Zora is like Zoropsisy or that Gmhtes and Oyboeus 
resemble Amaurobius\ but, says he, this external resemblance 
does not prove anything as to the natural affinity more than the 
habitual resemblance of the shrew to the mice, or that of the 
blind- worm or the eel to the serpents, &c.” (//, p. 340) — ex- 
pressions which appear to me strange, to say the least. Or can 
ft really be Dr. Bertkau’s opinion that the presence or absence 
a cribellum and calamistrum is of the same systematic 
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importance as the radical differences in the anatomy^ and even# 
in the external appearance, that exist between a fish and a 
reptile, between the eel and the scrj)ent? To me it seems 
impossible to prove that the piesence of the spinning-orpans 
in question is a surer indication of affinity in those spiders 
which possess them than are most other structural feature^ 
anatomical or external. Rather the reverse might be supposed 
to be the case, from the fact that it is only the adult female 
and the young of both sexes of the Cribellata that are pro- 
vided with the cribellum and calamietrum, whereas in the adult 
males these organs are rudimentary or totally wanting. The 
cause of this dissimilarity is of course this, that the adult 
males have no need of the appaiatiis in question, as they do 
not construct a web. And this again appears to me to prove 
that the cribellum and calamistrum arc organs that have origi- 
nally belonged to tlie order of Spiders in general, and have 
in the course of time been reduced and lost in a part of them, 
those namely which no longer wanted them ; and this quite 
independently of liieir greiiter or less affinity. Thus it is easy 
to understand why we find these organs still in existence in 
spiders belonging to veiy dissimilar groups, and also why 
they are always wantiny m those spiders which lead a roving 
life and make no webs. The possibility of explaining, on 
tnis hypothe8i8,the presence of the cribellum and calamistrum in 
spiders whicli in all other particulars are widely different from 
each other has not escaped Bertkau. “The systematic 
significance of the above-mentioned organs,” says he, “ might 
only be doubted in case that all spiders had possessed tnis 
fourth pair of spinnerets, but had^ with the exception of some 
few genera, lost them in the course of time” (B, p. 339). 
But he does not show why this cannu/ be the case, nor docs 
he say anything more on the subject. 

For my part, then, I cannot acknowledge in Bertkau’s 
Cribellata and Meromammillata two natural or systematic 
units ; but I think that these denominations may, nevextheless, 
be of practical utility for designating the spiders in which the 
cribellum (and calamistrum) is present or is wanting. It 
would perhaps be better, however, to call them (Aranea) 
Gribellatce and Ecribellatcp — the Cribellata possessing jointed 
spiiffiers, or being “ meromammillata ”* quite as much as the 
other spiders. As to the families into which Bertkau has 
divided his Cribellata^ some of them are no doubt so. closely 
related to certain ecnbellate families, that they could well be 
united with them. But on the ground of the modern, more and 

*** I »iippo8©, in ftict, that the word MeromammiUotn is formed of 
pan (jointl, and mummUH, TJbe term Eerihdlaim is formed in analogy 
with efaptaatm, fixonet atvs, &c. Compare also JSrerifhraiti and Vertebratii 
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fpore increasing splitting up of the older families into numero'us 
new groups of the same aenomination, it may perhaps not be 
inappropriate to regard the presence or absence of the cribel- 
lum and calamistrum as a character sufficient to distinguish 
families ; and it must then be admitted that all the cribellate 
families adopted byBertkau are good systematic units, though 
I, for my part, should prefer to unite his Dictynidm and Araau- 
robiadcB in one family, Dictynoidse, these two groups being only 
distinguished by the different development of their irachem. 
Now as to the distribution, among the generally received tribus, 
of Bertkau’s nine cribellate families, they must be referred 
partly to the Orbitelarise, partly to the Tubitelariae ; as yet there 
18 no example of a cribellate spider belon^irig to any of the 
other tribus. To the Tubitelarioi belong the Zoropseoidje, which 
are closely allied to the Drassoid® ; the Dictynoidfie (inclusive 
of the Bertk,)j which are nearly related to 

the Agalcnoidie ; the Eresoidao, wliich, though very peculiar, 
may, as Bertkau thinks, be placed in the neighbourhood of 
his Amaurobiadai ; the (Ecobioidee, which appear to have 
their nearest allies in the Urocteoidaj ; and probably also the 
Filistatoidse. which among the Cribellatse are completely 
isolated, ana have their allies among the Ecribcdlatie, approxi- 
mating in some respects to the DrassoidEe and the Scytoaoida 3 , 
and even to the Territelariae. — There remain to be taken into 
consideration the Dinopoidae, Miagratnmopoida*, and Ulobo- 
roidaj. The Dinopoidse, whose systematic position has been 
so contested, and wliich 1 had formerly placed in the neigh- 
bourhood of the Agalenoidaa, would seem, on the strength of 
the important reasons alleged by Bertkau (JS, p. 353 et sey.), to 
have their nearest allies in the Miagrammopoidas and Ijlobo- 
roidse ; as an additional reason for assigning tliis placx^ to this 
family be adduced the presence (at least in Dinopia 
camelus^ Thor.) of so-called accessory or auxiliary tarsal 
jclaws. which, so far as I know, have only been observed in 
the Orbitelarias and in part of the Retitclarise. That the 
Miagrammopoidfie are allied to the Uloboroidm is generally ad- 
mitted. It tnerefore only remains to show that the Uloboroida? 
shO^d be placed in the tribus Orbitelarim ; for if this is settled, 
the two last-named families will, of course, follow along with 
them. Now it is in tlie first place a fact (which Bertlmu, 
however, appears to doubt) that Uhborua is a true round-web 
spider*; 1 have myself captured both U. Walckenaerii and 
U^phmims in their circular, perfectly closed webs; and this 
fact is, 1 relieve, one of the strongest proofs of the artificial 

# See for inatancse Tliorell, ** Till kaDuedomen om slagUma Mithrof^ och 
Uloborus/^ in CKfversigt of K . Vetenskaps-Akademiem FbrhandUngar, xt» 
nfiUfi). n. 194. 
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nature of the division of the Spiders into Oribellata atiA 
Meromammillata. Even if we do not assign, in general, any 
great weight in the phy Weny and classification oi the Spiders 
to the form of their webs, it must be admitted that it is at 
least probable that spiders that fabricate regular or so-called 
geometrical webs have a common origin and belong to one 
and the same higher group, or, in other terms, tliat this 
industry cannot have arisen spontaneously and independently 
ill two or more different and natural higher groups. What 
Bertkau has remarked (sec above p. 322) as a proof of a 
close affinity between spiders with and sfiiders without a 
cribellum, may, with some modification and with more 
truth, bo adduced as a reason for the affinity between the 
spiders which make circular webs. Only on the supposition 
that all spiders have originally constructed such webs, but 
that most of them have in the course of time lost this talent, 
could it be admitted that spiders belonging to radically difterent 
groups can give their webs such an artistically finished and 
almost identical form. But for such a supposition there is no 
reasonable ground. It may be uncertain which of the actual 
spiders are most nearly related to the original ones — whether 
it be the Tcrritelari«e, or the Tubitelaria^, or another group ; 
but that the first spiders were Orbitelari«e, nobody will, I be- 
lieve, think possible. In the case before us, the form of the 
web appears to me to be of huch importance that it can 
scarcely be overestimated. Moreover, the typical Uloboroidae, 
t. e, the genus Ulohorusy has so many structural features in 
common with the Epciroidas and 'J'ctragnathoidec, that also in 
this respect there is nothing that militates against the uniting 
the Uloboroidro with these families in one and the same tribus. 
Any one who, without knowing the genus Uloborus^ gets a 
specimen of this genus in his hand will. I believe, see that he 
has before him a spider that is related to iCpeira or Tetraffnaiha. 
Hyptiotes deviates rather strongly both from Uloborm and* 
from the E^iroid^, and demonstrates together with Miagram^ 
mopes and the DiuopoidsB, how materially even a natural gi’oup 
of spiders, such as the Orbitelariai, may vary, both in its in- 
ternal and external characters and in its industry. 

From what I have here said, it will be seen that though I 
fuH^ acknowledge I)r. Bertkau’s merits in having given many 
most valuable contributions towards a more perfect classifica- 
tion of the Spiders, I cannot find that he has been successM 
in his attempt at laying down new principles for this classifica- 
tion. His chief groups, the Tetrasticta and the Tristicta, as 
also the Oribellata and the Meromammillata, and even the 
Berissonyclia and the Artionycha, appear in fact to me to be 
rather artificial than natural units 5 and he has perhaps also 
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attributed too much importance to characters derived from the 
atructure of some of the internal parts, especially the tracheae. 

It would of course be out of place to discuss hero the 
value and systematic position of the different spider-famllies 
proposed of late yeais, and still more so to make any attempt at 
a complete classification of the Spiders, with an enumera- 
tion 01 all the different families and their characteristics ; 
for such an attempt it is iieeessaiy to possess far richer 
materials, collected in all parts of the world, than are at 
my disposal. With the modifications for which we are in- 
debted to Bertkau, and with those which I have permitted 
myself here to propose, the principal traits of the classification 
which, 1 think, would answer to our present knowledge of 
this Order of animals may, however, be seen fiom the follow- 
ing scheme, in^ which I have included as examples, besides 
the (recent) European families, only a few exclusively exotic 
ones. 


Ordo ARANE^^C. 

Suburdo I. Tk riiAPN BUM ONES, 
'rtibue 1 TEimnifiLAiii-®. 
Fam. 1. Lipbiatioido). 

*2, TberapboBoidffi. 

8. Atypoidro*. 

See. 

w 

Suboido II. Dipneumones. 
Tribiifl II. Titbit KLAttiAE. 


BeribeUato!, 

Fain 1. Dybdemideo. 

3. Palpimaaoidae 

4. Myrmecioidas. 

6. ErasfioidflB. 

7. Argyronetoideo. 

8. Agedonoidae. 


11. 2^odarioid8B. 

12. Hersilioidsa. 


14. Urocteoidie. 

&C. 


CnheUat€€» 

Fam. 2. Filistatoidm. 

6. Zoropsooidie. 

0. Dictynoidae. 
10. Eresoidaa. 

13. GSeobioidaa. 




* The denominations Atypoidm, Epeiroidaa, and Tbomiaoidia ought to 
be changed (aee I'horell, « Mudi aui Ka^i Maleai e Papuani. IV. Ragni 
dell’ Inoo-Malesia,” he* cit.)* That in the names of the familiea the tersni- 
nation -oidoj, which was uaed by, for instance, Cu\Ter, is preferable to -tdie, 
1 have shown in * Eemarks on Svn.* p. 500^ as also in Descrizione di 
alouni Aracnidi iuforiori delf Arcfpelago Malese/’ in AnnaJi del Mtiseo 
Oivico di Storia Nat. di Genova, xviii. n. 36 f 10) f 18821. 
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Tribu® III. RiiTiTRr.ARi;ii:» 

Fam. 1. Scytodoid®. 

2. Pholcoid®. 

8, Theridioidte, 
&c. 


Tribu8 IV* OttBirKLARi**, 

Cnhellatffi* 

Fam. ], Dinopoid®. 

2. Miaj^ratQinopoidffi 
8. Uloboroid®. 

Ecnhellatce, 

Fam. 4. Tetraj^atboid®. 

5 Ep6in)idff). 

6. Celwnioid®. 

7. Oryptotheloidfo 

&c. 

TribuH V. Latehi (ill ABAC. 

Fam. 1. Hoteropodoid®. 
2. Btephaiiopoid®. 

8. Thomisoid®. 

&c. 

Tnbus VI. CiTioRAB-w. 
Fara. 1* Lycoftoidro. 
Oi^opojd®. 

Tnbua VII. Salughabas. 
Fam* 1. Attoida'. 


XXI X . — Notes from the Su Andrews Marine Lahofatory {wnder 
the Fishery Board for Scotland^. — No. IV. On a Male 
Tunny (Orcynus thynnus, L.). By Prof. M.D., 

LL.D., F.K.S., &c. 

[Plate XI.1 

The specimen was captured on the 16th Octoher. 1885, by 
one of the ships of the General Steam Fishing Company of 
Granton, when trawling in the Fluke-hole or Traith in the 
Forth, off Pittenweem, in 15 fathoms, and was most courteously 
sent to the Marine Laboratory and the University Museum by 
Mr. Scott, the manager, who states that the fish ivaa dead 
when the trawl (which had been down about four hours) was 
brought on board. A powerful fish like this would probably 
make desperate efforts in the net ; yet the stout fins, though 
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showing avidences of friction, were comparatively little 
affected, the tips of the pectorals and the caudal rays chiefly 
suffering. This immunity was probably due to their strength 
and to the fact that the strong spines of the first dorsal and 
the whalebone-like stiffness of the second dorsal and the anal 
only proved impediments and sources of rapid exhaustion to 
the entangled fish. 

The specimen was of good size, weighing about 6| cwt., 
and having a total length of nearly 9 feet from tip to tip 
The greatest girth was 6 feet 5 inches, in a line with the 
second dorsal and slightly in front of the base of the anal. 
The circumference at the oase of the caudal, again, was only 
11 inches. The other measurements w'ere: — 


Length from tip of snout to base of tail 

Jjength from tip of snout to anterior border 

of first durwal 

Length from tip of snout to anterior border 

of second dorsal 

h>om tip of mandible to base of pectoral 

From tip of mandible to margin of operculum 
Aiitero-pOHterior margin of gape (superiorly) . , 
Antero-posterior line to corner of maxilla .... 

Vertical gape 

Length of tirst dorsal 

Height of drst dorsal 

Length of second dorsal 

Height of second dorsal along edge 

Base of pectqral 

Tjength of poctoral 

Expanse near tip 

Ventral, base to apex 

Anal, breadth at base 

Anal, base to apex 

Expflmse of cauad 

Diameter of exposed region of eye, horizontal. . 
Diameter of exposed region of eye, vertical. . . . 


ft. in. 
7 10 

2 0 


4 5 
2 2 
2 8i 

0 74 
0 10 
0 8 

1 11 
0 lOV 

0 9 

1 3 

0 4 

1 5 
0 9 
0 lOJ 

0 OJ 

1 4 
•2 10 

0 2 j 
0 24 


The colour of the dorsum was blackish, with hardly a tinge 
of bluish. The sides were greyish and the under surface 
white. trace of stripes occurred in this example. The 
first dorsal had its spines black and the web dam brown ; 
the second had its basal ^rtion black and its apex yellowish. 
The pectorals were blacK, while the ventrals had the upper 
, surface dark reddish brown and the under silvery, with brown 
between the rays; the edges wore dark. The anal was 
silvery, with the anterior e^e black. The finleta (accessory 

. I Lave to aok&owle^ the aid kindly given me in measuring and 
Boto'taking hy Mr. J. Wilson, Domonstratorof Zoology in the University. . 
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fins), which were ten dorsally (the first, however, being ap- 

f iended to the base of the second dorsal) and nine (slightly 
arger) ventrally, had their bases reddish brown, shading olF 
distally into bright yellow ; the free edge has a dark -fringed 
margin | inch deep. The caudal had the upper half black, 
with the frayed portions pinkish ; the lower half showed a 
large amount of red or piuK amongst the black portions^ pro- 
bably from injury. 

The chief points in external configuration that fall under 
notice are the scales and fins. The former, with the skin, 
constitute a dense coat of mail (corselet) in front, and must 
form a very efficient protection The first dorsal fin again 
is stated to have weak spines f; but it is sufficient in this 
specimen at least to point out that all are unbroken, while 
the tough membrane between them is lacerated, and that 
the jx)werful nature of the first spine is conspicuous. It is 
slightly grooved postei iorly for the second spine^ and the whole 
fin can be folded into a hollow. There is likewise a flat- 
tened depression for the pectorals, and this gives an indication 
of the length of tliese organs when entire. 

The external form of the tunny has been represented by 
various authors, and comparatively recently by Mr. Day, in 
his excellent work on ‘ British Fishes ’ The figures avail-^ 
able for comparison, however, differ so much from the specimen 
under consideration that a special sketch, aided by aphotograph. 
was made by Mr. Wilson, Demonstrator of Zoology, and will 
be published in the ‘ Fourth Annual Beport of tlie Fishery 
Board for Scotland.’ The premaxillary and maxillary region 
is too lon^ in the figures of Cuvier and Valenciennes as 
as well as in Day’s, in which the upper outline of the snout 
is also too -uniform ; and in these and in Yarrell’s || and 
Couch’s If figures the eye is too large. The mandibular region 
is too narrow and elongated in all the figures except Couches 
and the upper margin is too straight in profile. The shading 
of the head in Dajra figure gives a somewhat peculiar aspect 
to the lateral view of this region, which seems to be too 
long from the tip of the snout to the posterior margin of 
the operculum ; and the same may be said of Cuvier and 

♦ The minuto structure of these scales has been investigated bv Prof, 
Quekott, 

t Vide, e. g., Gunther, Catalogue, ii. p, 862 ; Da^, Brit. Fishes, p, 98, 

X ‘British Fishes/ ii. pi xxxv. (1881). The earlier figures of Bon-* 
dclet, B41on, Salvien, Gesner, Buhamel, Bloch, and Pennant have been 
criticized by Cuvier and Valenciennes. 

§ Hist. IVat. des Poissons (Paris, 1881), viii. pL ccx. 
jl Brit. Fishes, 3rd edit ii. p. 200. 

^ ‘ Fishes of the British Islands/ ii. pi Ixxxii. 
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Valenciennes’s figure^ the gape in both, moreover, being too 
long in its antero-posterior axis^ TJie teeth are somewhat 
fancifullj^ represented in all the figures, since they are much 
leas distinct in nature. The spines of the dorsal fin are all of 
nearly equal thickness in the figure of the French authors and 
in llav’s and Yarreira, whereas, with the exception of the 
first, they are too thick in Couch’s. They seem to have been 
unusually long anteriorly in the specimen figured by Day. 
The second dorsal fin has not been well repi-esonted in any of 
the figures, and it is much too broad and short in Couch’s. 
The awkward flattening of the back along the base of the first 
dorsal fin in Day’s figure is probably due to the taxidermist 
and is not found in nature or in the other outlines mentioned. 
The anal fin is also too short and broad in moat of the figures, 
and Day’s outline materially difTcra from nature in the rela- 
tion of the second dorsal and anal fins to a vertical line. 
A line running vertically from the anterior margin of the anal 
falls behind the second dorsal ; but in Day’s figure it pierces 
the dorsal imdwoy. The upper margin of the deep groove 
for the pectoral in a lateral view is generally seen above the 
somewhat sliaight edge of the pectoral; but this has not 
found its way into any representation. In none of those 
figures 18 the true shape ot the finlets given, for in each a 
distinct elevation occurs in front and then a pointed process 
extends backward nearly parallel to the outline of the body; 
they are, in short, unequally bifid. The figure in Day’s 
^ British Fishes ’ deviates considei’ably from life in this 
respect. 

In the branchial chamber were numerous specimens of a 
Oaligus^ several examples bearing large tufts of Obelia gent-- 
culata^ which seemed to flourish with remarkable vigour on 
so favourable a site. The hydrorliiza in some cases covers 
the ventral surface of the cephalotliorax of the parasite with 
an intricate web of fibres, amongst which the feet can hardly 
be distinguished, while the dorsum of the same region is 
entirely shaded by a dense tuft of the polypariea, which are 
of great strength. In others the stolons spring from the abdo^ 
minai region. 

Digestive System . — The teeth appear proportionally small 
for so large a fish; they are sligntly curved and turned 
inward and backward, A rasp-like surface occurs on the 
median hyoidean apparatus, ana tlie sides of the tongue have 
a few horny processes. The mucous surface of the roof of 
the mouth has, in addition to the rasp-like teeth on the pala^ 
tines, numerous hardened streaks from thin ossifications of Ae 
region. 
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The oesophagus is very short and wide, with muscular walls, 
and is deeply plicated longitudinally on the inner surface, 
ft is about 8 inches in diameter at the cardiac end of the 
stomach. The surface near the latter is villous, but it is 
distinguished from tlie surface of the stomach by the greater 
number of rugie in the latter. 

The stomach is a large conical sac measuring 25 inches in 
length from the cardiac orifice to the apex posteriorly. Its 
inner surface is complexly rugose from longitudinal and 
transverse reticulations, and the contraction of the thick raus-* 
cular mass in spirit considerably intensifies this feature. 
Externally the superficial muscular layer is chiefly longitu- 
dinal, then follows a series of circular fibres ; while internally 
a layer apparently of interwoven fibres occurs, with much 
connective tissue. The whole forms a powerful musculai* 
chamber, in which were three haddocks (11, 11, and 9 inclics 
respectively), two lemon-dabs (9i and 8^^ inches), and two 
conunun dabs (each 7^ inches). While searching for these at 
the l)ottom of the water it had encountered the trawl-net. 
The pyloric region of the organ is situated about 3 inches 
from the cardiac opening and therefore near the cesophagus. 
The walls of the diverticulum leading to the pyloric valve 
are rugose and remarkably massive, especially at the termina- 
tion, near which one large boss projects from the posterior 
wall of the canal. Those thick folds form a very efiBcient 
valve, which arrests even small bones, such as the vertebrm 
of the haddocks and dabs, and in all probability peinstultic 
action sends them out of the mouth if bulky or they remain 
there till the gastric secretion disintegrates them. 

At the cardiac end of the stomach were five examples of a 
large Dutomum^ apparently Z>. clavatum. Kud., a species 
which has been found in the stomach of Pelamys aaraa and 
in the intestine of Coryphwna hippurua in the Mediterranean, 
as well as in the present form f* Amongst the mucus of the 
same organ were a large Ascaris (imperfect), two Echino^ 
rhynchiy probably from the haddocks or other prey, and a 
fragment of a mollusk from the same source. 

The calibre of the duodenum at its commencement is com- 
paratively small, and externally the distinction between the 
two regions is well marked on palpation* Beyond the promi- 
nent boss at the pyloric valve are a few longitudinal and 
oblique ridges of tlie canal ; but these soon cease, and thiJ 
proper duodenal region of the gut is smooth, with the except 

* A common occurrence in fishoe. 
t CaruB, < l*rodromus Faun, Mediter.’ i. p. 181 . 
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Hon of faint longitudinal elevations. It is about 7 inches in 
length. 

About half an inch behind the pylorus the thick wall of the 
duodenum is perforated by the comparatively small aperture 
of the gall-duct. On close examination the opening at the 
bottom of the pit, however, is found to be double. One aper- 
ture leads almost directly into a c€Bcal appendix nearly 3 
inches in length, placed anteriorly close to the hepatic duct ; 
while another, more oblique in direction, leads into the latter. 
Commencing next the gut, the narrow gall-duct shows a 
dilatation about half an inch in diameter about 2 inches from 
its origin. It again contracts after a course of 5 inches, and 
then dilates into a long sac of unequal calibre — 2 feet 4 inches 
in* length, besides a terminal appendix 1^ inch long. The 
remarkable length of the organ was even noticed by Aristotle. 
Three dilatations occur in the long sac, viz. a fusiform one 
6 inches in length inferiorly, another, of the same shape, 12 
inches long, and a more cylindrical terminal region, which 
also shows, however, a slight dilatation in the middle and an 
approacli to a diverticulum at its commencement. Slightly 
contracted regions separate these divisions from each other. 
The bile has a dark green colour and is aqueous. The csecal 
appendix is somewhat wider than the gall-duct at its base, 
dilates rapidly to almost double the diameter, and then dimin- 
ishes to a conical apex. The walls of this cystic appendix 
are thinner than those of the duct, and the inner (mucous) 
surface is minutely speckled with blackish or dark brownish 
pigment-points. The gall-bladder again shows terminally a 
Deak-like diverticulum of a conical form, which projects from 
the longitudinal axis of the organ at an angle. The inner 
surface is apparently smooth, though marked with minute 
black points, as in the foregoing sac, and the wall is compa- 
ratively thin. Under a lens a tendency to minute reticulation, 
however, is observed even in the distal region of the bladder, 
and after a course of from 15 to 18 inches down the organ 
such becomes more pronounced, and the wall at the same 
time increases in thickness. The latter is especially marked 
at the commencement of the dilatation, measuring 8 inches in 
lengthy for the wall is denser than that of the ll-inch distal 
dilatation. Where the 6-inch region contracts inferiorly pro- 
mitaent longitudinal ruges appear and frequently run together, 
the intermediate spaces being finely reticulatea. The reticu- 
latibns are less pronounced in the narrow portion between this 
the nearly cylmdrical region (about 3 indies in length) 
inferiorly. The latter ia marked tnroughout by longituainai 
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ridges, which frequently run together, the intermediate surface 
being minutely reticulated. The ridges and reticulations keep^ 
the character just noted till within 4 inches of the gut, where 
the wall becomes denser, partly from the great development of 
the longitudinal ridges, which resemble folds like those of the 
manyplies,’’ so that only fluid will readily pass along. 
Under a lens the surface is still reticulated, but more minutely. 
These rugae continue, in the forward course of the canal, 
through the wall of tlio gut to its termination in the pit. 
Thus the diflPcrences between the lining membrane of the 
gall-bladder, its duct, and the cystic appendix are marked, 
thotjgh the minute black specks are everywhere present 
Into tlie duodenum, which has about the same calibre as 
the rest of the gut, seven (Cuvier and Valenciennes say five^) 
large ducts entir from the great glandular pyloric mass, 
the caeca of which arc about a line and a halt in diamet^.r. 
The first of these (having a diameter of half an inch) joins 
the canal about an inch from the pylorus ; it consists of a 
main stem an inch in length, which splits fiichotomously into 
a number of branches, each of which resolves itself into a 
carrier for a bundle of the ultimate ceeca, fat, and connective 
tissue, forming a terminal process of about 3 inches in length. 
The second main duct enters the duodenum close to the fore- 
going, and it has a similar diameter, though the stem reaches 
the length of 3 inches. The chief branches are also much 
longer, so that the terminal cfieca extend outwards about a 
foot from the gut, and thus permit a readv disposition of the 
parts in the abdomen, Furtlier, the smaller branches are for 
the most part disposed on one side of the larger, so as to give a 
fan-like arrangement when they are stretched on a flat surface. 
The third is a short trunk (placed about half an inch from the 
second), which quickly divides into a large numberof branches 
to the csBca, which thus approach the gut proximally (within 
inch), but are nearly 3 inches distant terminally. The 
fourth duct is fully | inch in diameter, and enters the duo- 
denum about IJ inch further backward. After a short course 
of f inch it breaks up into a number of branmies, which 
chiefly spring from the anterior region. The fifth is an inch 
behind the preceding, and consists of a short wide tube (1 inch 
in diameter), which splits into a fan-like series of branches, 
the emea being near the gut. The sixth (1 inch distant from 
the fifth) and the sevenpi (1^ inch behind the sixth) have 
similar short trunks with a fan-like distribution of their 
branches, the ultimate ca$ca in the latter being considetifibly 
shorter than in front. 


Op, vit. vol. viii. p. 06. 
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On the whole, die second duct is that which appears to 
♦have the largest collection of ca9ca,the first and fourth following 
next in order, and thereafter the fifth, sixth, third, and seventh 
respectively. In the interior of the ducts is a reddish gela- 
tinous substance, which presents a granular structure with 
numerous oil-globules and opaque fatty concretions of a 
rounded shape. 

The great mass of the pyloric caeca presents a cordate 
outline, the intestine entering the centre. It is 13 inches 
across the base, and from the latter to the apex measures 
20 inches. It is invested by peritoneum, the edges of which 
show crenations, and in certain parts fimbrias. 

The intestine measures 5 feet from the end of the duo- 
denum to the rectum. The entire surface is covered with 
a downy coat of villi about ^ inch in length. No food was 
present amongst the masses of tough mucus. The peritoneal 
surface of the intestine and gallbladder presents numerous 
black pigment-streaks and patches. The villi of the rectum 
were covered with bloody mucus. The diameter of the canal 
is nearly uniform. 

One of the most interesting features in connexion with the 
liver and its vascular supply is the presence of the remarkable 

Wundernetise” so ably aescribed by Eschrichtand Milller^. 
Four conspicuous examples of these occur in the hollow of 
the liver, along the wall of the stomach, just behind the ceso 
phagus, besides some minor 8pindle-8haj)ed processes, and at 
first sight their consistence and colour mignt readily cause 
them to be mistaken for splenic tissue. Ine first measures 
3^ by inches, the second 4f by 2} inches, the third 5^ by 
8 inches at the widest part, and the fourth 2J by inches. 
All are of a deep reddish colour, somewhat reniforra in out- 
line and present similar structure. Large blood-vessels, 
chiefly connected with the hepatic artery, enter them and 
split up into a closely arranged series of parallel vessels, 
so that the organs assume a fibrous appearance, and readily 
tear in the direction of the parallel vessels from edge to edge. 
In this instance the splitting was transverse or slightly oblique 
with regard to the long axis. In the smallest, on the other 
hand, the fibres ran in the direction of the latter. On exa- 
mining a thin transverse section (t. e. across the long axis of 
the fibres and tabes) under a lens a closely arranged series 
of reticulations present themselves, a larger and a smaller 
being especially conspicuous (PI. XL fig. 1), this variation 

* ^ Usber die arteiidsen imd yendsen Wundernetsso an der Leber und 
einen merkwurdigen Bau dieeea Organoa beim Thunflacho/’ Abhandl. 
der k. Akad. d. Wiaaenachaften m mrlin, p. 1 d:c. 

Ann, (i* Mag, N, Hist, Ser. 5. VoL xvii, 23 
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being apparently due, in many cases, to the condition of the 
vessels as regards distention by blood. The vessels have a# 
delicate translucent lining, apparently epithelial, and the mus- 
cular or elastic wall, chiefly composed of circular fibres, is of 
great thickness, and generally tinged reddish by the haemo- 

f jlobin. Th(5 vascular channels arc bound together by grauu- 
ar connective tissue and cells, and it is this which gives way 
when the structure is torn longitudinally. 

The size of the vascular channels is such that a large 
amount of blood must pass quickly througli these organs. 

The liver forms a large trilobate mass of a greyish-yellow 
colour. It lias been desorib<‘il both by (hivier and Valen- 
eieimes^, and by Escliriclitnnd J^Iullerf, the latter authors like- 
wise giving very good figures of it. Tlie margins in the pre- 
sent example sliow various lobules whicli range from i inch 
to .'3 inches in length. 

The spleen forms a great glandular organ of a dull reddish 
colour attached to the^ intestine behind the duodenum, and 
measures 22 inches in length by about ,'3 in diameter, it is 
firm and rather friable, somewhat resembling a fatty liver in 
section, the surface of the latter being dotted with large 
reddish-brown masses and more minute intermediate blackish 
specks. Microscopically it presents a uniform matrix of a 
minulcly cellular appearance. The organ appears to have 
undergone considerable degeneration. 

The male reproductive organs are attached to huge flattened 
fatty folds fully an inch in thickness, which occupy the poste- 
rior region of the abdominal cavity. Towards their anterior 
ends these folds are highly vascular, so that in minute struc- 
ture the tips for a distance of 6 inches resemble that of a 
blood-gland, and they are of a deep red colour. The rest of 
the folds are fatty. Two or three minute ova, apparently 
parasitic, occurred in the dissection of these masses. The re- 
productive organs are separated from these folds by no distinct 
lino of demarcation, but are closely connected with their outer 
borders. The organs measured respectively 2 feet and 1 foot 
10 inches in length, by 3^ and 3 inches in breadth. In a 
transverse section through both parts it is easy to distinguish 
the more compact tissue of the reproductive organs ; but the 
inner border of the fatty folds sends fibres and vessels into the 
reproductive organs, so that they are more or less continuous 
with each other. In minute structure they present a series of 
closely arranged transverse tubular folds. No sexual pro^ 
ducts are visible. The urinary bladder is a thick muscular 
organ of small dimensions. 

• riV.p.66. 

t Al)handl. Akad. Berl 1836, p. 2 et Taf. i., U., u. iii. 
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The ventricle of the heart forms a great muscular triangle 
nearly 6 inches in its longer boundary, such as at the base or 
along the convex edge. This powerful muscular mass con- 
tains a comparatively small chamber which has an apical and 
two lateral diverticula besides the great channel into the 
bulbus. Each of these has various pits in the muscular walls. 
The external layers have their fibres mostly in the long axis 
of the sides, so that they arc thus differentiated from the more 
transversely arranged inner region. The aperture into the 
bulbus is defended by the two great valves, and its whole 
inner surface is thrown into a somewhat symmetrically 
arranged series of elastic pouches, which by their disposition 
probably perfonn some of the functions of the Elasmobranch 
conusy since their posterior folds (PI. XI, fig. 2, a, a) appa- 
rently form pockets in action. A similar condition is present 
in the swordfish, as represented by Dr. Gunther*. 

TJie auricle is a large and comparatively thick muscular 
chamber with a complex network of musculi pectinati Bcsitteved 
over the surface. 

The large quantity of the circulatory fluid in this fish was 
very marked, especially as it remained fluid. The appearance 
of the muscles and other parts renders it probable that the 
species would afford interesting results in regard to tempera- 
ture* observations. This is the more likely since Dr. John 
Davy found the temperature of the blood in the deep-seated 
muscles a little below (V) the gills in the bonito {Thynnm 
pelamysj Cuv. & Val.) to be whereas the temperature of 

the surface of the water was in the region f* 

The swim-bladder is 3 feet in length and upwards of a foot 
in diameter at its widest part. It has been briefly alluded to by 
A. W. Malm in his account of a specimen from the Skagerak 
but its interesting structure merits further study. In the 
abdominal cavity the organ is situated close above the intes- 
tine and other viscera, since* the enormous subvcrtebral mus- 
cular masses occupy the dorsal region and considerably limit 
the space for its distention. Externally it has a peritoneal 
coat on its free surface. Internally the whole surface is 
beautifully reticulated by a vast series of raised whitish bands 
which inosculate with each other. The main series of these 
springs from the circumference of a large aperture (PI. XL 
fig. 8, a) an inch and a quarter in transverse diameter and an 
inch and a half in antero-postorior diameter, which seems to 
occupy the mid-dorsal region. The aperture, which is men^ 
^ by Maltn, is surrounded by a few warty processes, 

• Introd. Study of Fishes, p. 162, fig. 68. 
t Edinb. New Phil. Joura. vol, xix. p. 826. 
t Goteborgs och Bohuelaiis Fauna, 1877, p. 416. 
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and leads into a large subperitoneal space. These bands 
spread in a radiate manner into the surrounding area, inoscu* 
lating with each other early in their course, and by-and-by 
forming meshes (PL XL fig. 4) all over the surface. The 
ribs of the meshes are especially strong in front, and most of 
the large meshes also occur in this region. Moreover, here 
and there certain thickenings of the elastic ribs occur, forming 
small solid nudes. As shown in the sketch (fig. 4) the 
larger meshes in front have their long axis antero-posterior, 
and each has either a central longitudinal rib with lateral 
bars, as in a leaf with its midrib, or numerous sti’ong ribs 
bind the sides of the long meshes transversely. There is indeed 
great variety in regard to the arrangement of the central ribs 
and veins, but the whole presents an elaborate and sometimes 
a nearly regular series of reticulations. The latter closely 
approach the great aperture of the sac posteriorly, as indicated 
in the sketch (fig. 3). The general aspect of the inner sur- 
face of the air-bladder is thus Jess silvery than in many fishes, 
apparently from the predominance of the lustreless whitish ribs, 
and indeed is more evident on the outer surface of the ribs 
after the superficial fibres are removed. The raised ribs 
appear structurally to be modifications of the elastic tissue 
usually found in such organs. 

The object of these varied reticulations and of the solid, 
firm, and elastic ribs is apparently to increase the strength of 
the iiuge air-sac without adding much to. its bulk, while at 
the same time veiy great elasticity is provided for. The 
morphologist is likewise reminded bv the leaf-like enclosed 
areas of the further development of tne principle as observed 
in the lung-like organs of the Dipnoi. 

When removing the muscles of the dorsum a tumour 
resembling a pheasant’s egg in size and shape was found. 
It is solid and firm, presenting on section a border of 
blackish pigment and a whitish centre. Microscopically it is 
fibro-granular with many oil-globules, and the pigment is 
either in masses or scattered thinly in stellate corpusdes. 

Note. — In ray paper in the ^ Annals^ for June 1885, 
p. 433, line \yfoT bubalis, Blooh^ read scorpius, L. 

EXPLANATION OF PLATE XI. 

Fig, 1. Section across the long axis of a vascular rete, a, cavity of a 
great vessel : b, muscular (and elastic P) wall of the same ; e, 
mass of blood-corpuscles ; d, connective tissud, x 90 diam. 

Fig, 2, Heart of the tunny reduced to somewhat leas than half-sis^ and 
opened ^oro the dorsal aspect, o, pouches in the 
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norta; b, the two aortic valves; o, remnant of the auricle; 
d, cavity of the ventricle, showing various diverticula. The 
great muscular walls are kept apart by a style. 

JPfy. 3. The aperture (a) of the air-olaader, with its neighbouring re* 
ticuiatious and radii. Cousiderably reduced. 

JFVy, 4. A few of the reticulations on the inner surface of the anterior 
region of the swim-bladder. Natural size. 
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t This Plate has been drawn under a grant from the Royal Societv for 
theUhiifrationoffossUOstracoda. ^ •^^wwyror 
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Introduction. 

Ill the Ann. & Mag. Nat. Hist. aer. 2, vol. xvi. 185i^ 
pp. 81 ti seq.y one of us gave a short histopr of this genus ana 
a description of its characters*. Excepting that the group 
‘‘ Beyrichio} dmplices^' now belongs to our genus Prim{tia\y 
there is not much to alter in the account there given, though 
many species have been added from several of the stages of 
the raia^ozoic system of strata. We may remark, however, 
that we now prefer to regard tliera, together witli Leperditia^ 
as more closely related to Oatracoda J than to Phyllopoda, to 
which order they were then referred with doubt (p. 85), 
Doubtless they are an ancient generalized group possessing 
characters since distributed among more special forms. The 
and Cytheropses mentioned at p. 84 are pro- 
bably Cytherids or marine Cyprids and Primitiw* and the 
B. siliqiia (pp. 84 and 90) is a Cyiherellina (Ann. & Mag. 
Nat. Ilist. scr. 4, vol. iii. p. 215). 

It is important to notice an omission at p. 83, where it 
should have been stated that Dr. Ernst Boll, of Neubran- 
denburg, proposed ^^Beyriohia ’’ in 1847 as a name for the 
genus independently of Prof. F. M^Coy, both having recognized 
that Prof. Beyrich first referred these little fossil organisms 
to their right systematic group. Dr. E. Boll § added much 
to our knowledge of the tJppci-Silurian Beyrichm from the 
erratic blocks of Scandinavian limestones in North Germany. 

Since 1855 the Beyrichiop have been much studied. The 
observers have been Boll, 1856 and 1862; Schmidt, 1858; 
Romer, 1858 ; James Hall, 1859 (also before and afterwards) ; 
d^Eichwald, 1860; Billings, 1866; Bock, 18§7: lleiden- 
hain, 1869; Richter, Kolmodin, Linnarsson, and Karsten, 
1869; Barrande, 1872 ; Krause, 1877; Haupt, 1878; Brbg- 
ger, 1882; Kiesow, 1884; Reuter, 1886. These, besides 
others, including J. W. Kirkby and ourselves, have described 
and illustrated new or little-known forms. A very full 
account of the history of the genus up to 1872 will he found 
in the late M, J. Barrande’s Syst. Sil. Boh^me. vol. i. Suppl. 
1872, pp. 484 ei seq.y worked out with his usual accuracy and 

* See also the Proc. Gool. Assoc., Pal. Biv, Entom., 1869, pp. 11, &c., 
and the Monthly Microsc. Journ. vol. iv. 1870, p. 102. 

t Ann. & Mag. Nat, Hist,, Dec. 1865, pp. 416 &c. 

X Monthly Microsc, Joum. /. c, pp, 189-101. Bee also M. Bamnde^s 
remarks to tne same effect in his SystSmo Silur. Bohrae, voL i. Suppl. 
1872,0.467. 4 ^ rF* 

§ This hard-working enthusiastic naturalist died Janua^ 1868, 
apd 51 , much regretted by the members of the Natural-History Society 
ox Mecklenburg, whose Journal he had edited for many years. 



Mwmfh SiiHxived EnUmoatraoa. 


399 


cottipleteness. Lat<^ Herr G. Reuter has given, in the 
Zeitschr. d. d. j^eoL Gres. vol. xxxvii. 1885, pp. 621 et eeq.^ a 
sketch of the histoiy of the genus, with elaborate notes on its 
structural characters, on several of its species, their apparent 
genetic order, and their distribution in the Upper- Silurian 
rocks of Scandinavia, as indicated both by the Ostracoda 
found in the drifted blocks in North Germany and by those 
known in the parent strata. 

The chief memoirs subsequent to those by Klbden (1834) 
and Jones (1855) treating of the Be'^richiaii limestones of 
Scandinavia in the Drift of Northern £uro^>e are : — 

1858. Ferd. Roiner. Neues Jahrb. 1858, p. 270. 

1859. Friedrich Schmidt. Archiv f. d. Naturk. Liv-, 

Fhst- und Kiirlands, ser. 1, vol. ii. part 2, 1859, 
pp. 443, 445, 448, 453, 461-463. 

1861. C. Orewiugh. Ibid, part 3, 1861, pp. 571, 660, 

&c. 

1862. Fevd. Romcr. Zeitschr. d. d. geol. Ges, vol. xiv. 

1862, p. 607. 

1862. E. Boll. Archiv Vor. Fr. Nat. Meklcnburg, 16. 
Jahrg. 1862, pp. 114&c. 

1869. G. Karsten. Beitr. Landeskund. Her^sog. Schleswig 
und Holstein, ser. 1, part 1, 1869, pp. 1 &e. 

1869. Heidenhain. Zeitschr. a. d. geol. Ges. vol. xxi. 1869, 
pp. 143-182. ^ 

1874. Feistinantel. Neues Vorkommen nord. Silur. Diluv. 
Lainpersdorf, &c, 

1877. A. Krause. Zeitschr. d. d. geol. Ges. vol. xxix. 1877, 

pp. 33-45 &c. 

1878. K. llaupt. Neues Lausitzischos Magazin, vol. liv. 

1878, p. 75. 

1881. W. Dames. Zeitschr. d. d. geol. Ges. vol. xxxiii. 
1881, pp. 434-441. 

1884. J. Kiesow. Schriften dor naturforschenden Gesell- 
schaft in Danzig, new ser. vol. vi. part 1, 1884, 
pp. 206 &c. 

1886. G. Reuter. Zeitschr. d. d. geol. Ges. vol. xxxvii. 
1885, pp. 621-681. 

llerr Reuter, like other observers, has been especially struck 
with the peculiarity of the extra large lobe present in 
many individuals among the Silurian Beyrichim towards one 
end of the ventral region of each valve. In the Proc, Geol. 
Assoc., Pal. Biv. Entom., 1869, p. 11, its cause was referred 
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to advanced age ; but G. Reuter, following R. Ricbter thinks 
that the eggs may have lain within that lobe. A. Krause 
adopted this view hypothetically in his memoir (Z. d. d. g. G. 
vol. xxix. 1877, p. 32) . They support tlieir view by referring 
to Zenker’s description f and figure of a riglit valve of a 
female Cythere gihba^ with a distinct lobular swelling at the 
middle of the ventral border, rather bigger in its posterior than 
in its anterior moiety ; its length is less than a third of that 
of the valve, and its width (height) is about one third of that 
of the valve. 

Cytherura gthba {Cythere^ Miiller) is a well-known species, 
studied by Lilljeborg, Zenker, Q. O. Sars, G. S. Brady, and 
1). Robertson. As with most of the Ostracoda, the female of 
e.gibba has a broader (that is, a more swollen) carapace than 
the male. In the genus Cytherura this thickness or lateral 
fullness is variable, and sometimes becomes strong and promi- 
nent, as in C, Moberfsoni and (7. gihha ; but it is not localized 
as ail isolated lump, as in Zenker’s figure, which may 
be an accidental exaggeration, due possibly to malfor- 
mation of the individual J. Certainly the female fullness 
of the carapace is strongest in the posterior moiety of the 
valves, in accoidanco with the posicro^dorsal position of 
the ovaries in Ostracoda and the Limnadiad rhyllopods, 
but for which a postero-ventral position would be auite 
abnormal, as intimated in the Proc. Geol. Assoc., Pal. Biv. 
Entom. p. 11. An analogue for the postero-ventral position 
of the ovaries might possibly be found by referring to the 
arrangement of tJie eggs in some Schizopods with their 

brood-plates ” or lateral supplementary laminar egg-covers : 
but this woujjd be going too far from the simply bivalvea 
Ototracods. 

In the bivalvcd carapaces of recent Ostracoda the moat 
compressed end is found to be the anterior, and in the 
majority of known forms this end is also the lowest (nar- 
rowest). This rule was adopted when it was necessary to 
refer by name to the extremities of the Beyrichian valves and 
their special lobes. These relative proportions in height 
(width) and thickness are observable in most of the Beyrichim 
excepting — (1) those which liave naturally a semicircular 
ventral border, and (2) those in which the variable lobe 

* Zoitsebr. d. d. geol. Ges. \ol. xxi. 1869, p. 774. 

t The female briuga foilh living youna, and for their development 
the hinder body is enlarged by the two sweJliDcs (Wiegmann’e Archiv. 
20. Jahrg. vol. i. 1854, p. 85, pi. v. D. tig, 2). 

i In Bonie Lepei ditta the margin of the right voWe is thickened at the 
fame place. 
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(r^arded by us as antero-ventraly by Reuter e^Bpoatero^ventral) 
has pushed out and overhung the margin^ thus altering the 
shape of the valve. Take for instance the semicircular, fig. 14. 
pi. V. (Ann. & Mag. Nat. Hist. ser. 2, vol, xvi. 1855) ; ana 
compare the regular figs. 6, 9, and 11, with ihe big-lobed’’ 
figs, 7 and 8 on that plate. We cannot therefore adopt 
Mr. Reuter’s cleverly devised nomenclature {op, cit. pp. 630, 
631) for the fore and aft furrows of tlie Beyrichian valves, 
his cephalic ” and our cephalic ” being contradictory 
terms. 

We have regarded the sulcus between the “ sausage ” and 

middle ” lobes as equivalent to the nuchal notch of Crus- 
tacea. Unfortunately there are no ocular spots ” in Bey- 
richian valves to give a clue to the cephalic extremity. In 
neither B, ocuUna nor B, oculifera^ Hall, is there any satis- 
factory indication of this feature ; nor has the exact position 
of the muscle-spot been determined. We may note that 
the Carboniferous, Devonian, and Lower-Silurian Beyrichim 
did not take on the exaggerated lobe, so far as we arc aware. 

Doubtless the alliances of theLeperaitiadee*, whether amongst 
themselves or with Ostracods on the one hand and Limnadiads 
on the other, are not yet well understood, as their soft parts 
are wanting ; but, as all the living bivalved forms have the 
ovary in the poatero^dorsal region, it would be too strange for 
this organ to be placed elsewhere in analogous fossil genera. 
It does not seem possible to allocate satisfactorily tlm internal 
organs to the external lobes ; and until we have all the Bey^ 
richice before us, in their great multiplicity and in their suc- 
cessioual order, we cannot pretend to know all the features 
and their probable biological meanings f. With regard to 
the extraordinary outward growth of one lobe on each valve 
in Beyrichia it might possibly have reference to a fully- 
developed hepatic gland, if in this genus the liver had the 
same position that it has in Gyprie according to Zenker 
(Archiv &c. 1854, vol. i. p. 37, pi. i, fig. 16). There is a 
possibility of its having nad a parasitic origin, like the 
swelling caused by Bopyrua in the Prawn. The big lobes ” 
are not always quite equal nor quite opposite on the two sides 
in Beyrichice. 

The protuberant and exaggerated antero-ventral lobe has 

Month, MicroBc. Joum. 1870, pp, 187 &c. 

t Some of the Cypridinadae are smooth, but others have swellings of 
the valves, which seem dithcult to collocate with internal orgems. Qwn* 
della is swollen here and there into tubercles, fewer in the young than 
in the old state” (Monthly Mioroec. Joum. vol. x. 1873, p. 74), 
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been figured or noted as present in individuals of the following 
species of Beyrichia : — 

B, tuhercuJata (Klocleu), Kloden, 1834, fig. 22; Jones, 
Ann. A Mag. Nat. Hist. ser. 2, vol. xvi. 1855, pi. v, 
figs. 7 7 bj S Gj and P. B. E. 1869, fig. 12 c ; Boll, 

1862, fig. 1 a ; Karsten, 1869, pi. xx. figs. 3Z> and c; 
Krause, 1877, pi. i. fig. 12 h. 

B. Klac/fnty M^Coy, Jones, Proc. Geol. Assoc. P. B. E. 
fig. 6i; lleiucnhain tuhejxulata'^)^ 1869, pL i. 
fig. 14. 

B, protuber an Sy Boll, 1862, fig. 3 ; Karsten, 1869, pi. xx. 

fig. 3// : JB. Klwdeai^granulafa, 

/y. Kladeni^ var. granulata (see further on). 

, var. 7iuda (see further on). 

, var. smooth and partially ridged : JB. cincta^ 

Boll, 1862, fig. 4. 

, var. smooth : /?. lunata^ Kolmodin, 1869, p. 17, 

figs. 8, 9 ; referred by Kolmodin to B, KUiedeni in 
1880, p. 137. 

, var. intermedia (see further on) . 

! — ^ var. suhtorosa^ Jones, P. B. E. fig. 10 i. 

, var. torom^ Jones, ibid^ fig. 11 J, and Ann. & 

Mag. Nat. Hist. 1855, xvi. pi. vi. fig. 11. 

, var. antiquata^ Jones, Ann. & Mag. Nat. Hist, 

1855, xvi. pi. VI. fig. 12. 

B* Buchianaj Jones, P. B. E. fig. 13 5. 

, Jones, Krause, 1877, fig. 14 5. 

B. Dalmaniana^ Jones, Ann. & Mag. Nat. Hist. 1855, 
xvi. pi. V. fig. 13. 

B. Salteriana^ Jones, Krause, 1877, fig, 17 5. 

— , Jones, Kiesow Maccoyana^^ var.), 1864, 

pi. iv. fig. 6. 

B. Maccoyiana^y Jonca^ Krause, 1877, fig. 165. 

B, elegansj Boll, 1862, fig. \0:==^ Salterianay Jones. 

JB. gratidu, Kolmodin, 1880, pi. xix. fig. 8 a, 5=? Salter* 
iana^ Jones. 

JB. impendensy Jones, P, B. E. 1869, fig. 4 5. 

B. Wilckensiana^ Jones, Krause, 1877, fig. 18 5. The 
figs. 1 7, 18, 19 in pi. v. (Jones, op, cit, 1855) are corre- 
spondingly big-lobed individuals. 


Wo may here mention that Dr. Krause suggests that i?. 
Dalmaniana^ Jones, is the same as JB. elegamt^ Boll and that 

* The German pala3oiitologi8tfl prefer to write this word ^^Maoooyana \ " 

and some uniformly xmsspell ** Wxlckemianai^^ 
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both are hig^lohed female’’) forms of B. Macoogiana^ 
Jones ; bat we cannot agree with him in this proposition. 
His suggestion that B. •protuhcrans^ Boll, is the big-lohed 
fonn of B, Klcedeniy M^Coy, is highly probable. We see the 
same condition in Hcidenhain’s pi, i. fig. 14, which is wrongly 
referred to B, tuberculata^ as pointed out by Krause cit, 
p. 32) , who doubts, however, its being B. Klcedeni. 

In his description of B. grandis (1880, p, 138), Dr, Kol- 
modin regards tlie big lobe there present as being posterior ; 
but it may well be antero-ventrai^ as we have regarded it in 
other sucli forms. In B, grandis it bears on its middle a low 
process, hollowed out at the top like an oval-lipped hollow 
wart. This specimen and the one described and figured by 
Boll as B. elegans (1862, p. 135, fig. 10) are both imperfect 
(probably having been thin-shelled), and yet appear to have 
much in common — in their outlines, in the relative size and 
position of the central lobe, and in the oval outline of the 
exaggerated lobe, which is said to be neatly granulated in 
Kolmodin’s, and cross-cut with stria), bounding minute inter- 
mediate elevations, in Boll’s specimen, the meshes longest 
with the long axis of the lobe. The exceptional size of the 
front lobe and the general granulation * ot the surface make 
^he chief differences. 

The large collections of Ostracoda made of late years by 
Messrs. John Smith f and G. li. Vine J from the Upper- 
Silurian § shales of Shropshire having been confided to us 
for description, wc have had a good opportunity of extending 
our knowledge of the Beyrichiai. Mr. 0. D. Shorborn has 
effectively aided us in our work. 

By careful working Mr. Vine in 1881 had picked out of 
the llppcr-Siluvian shales supplied by Mr. G. Maw, F.G.S. II, 
more tlian 60,000 specimens of the remains of Actinozoa, 
Echinodermata, Annelida, Polyzoa, Brachiopoda, Trilobita, 
and Entoraostraca. Of the Polyzoa and Annelida he supplied 
descriptions in the Quart, Joum. Geol. Soc. vol. xxxviii. 1882, 
ppl 44 &c., and ibid, pp. 377 &c. j and lists of the others 
were given at the same time (see ibid. pp. 47-49). 

His collection of the Entomostraca comprised many hun- 
dreds of specimens, and he commenced describing and 

* it is difficult to deteriuino under some microscopes whether we have 
granules or pits. 

t Geol. Mag. dec. ii. vol. viu. 1S81, pp. 70-75. 

! Quart. Joum. Geol. Soc. vol. xxxviil 1882, pp. 44 and 48. 

** Upper Silurian” of Murchison and the Geological Survey, but 
Silurian * of the Cambrige school of geologists. 

II See the pwper by Davidson and Maw, Geol. Mag. doc. ii. vol. viii. 
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cataloguing them. Their study and determination were^ how- 
ever, |)ut aside for awhile ; ana ultimateljr Mr, Vine requested 
one of us to take the collection in hand for special treatment, 
liberally offering the whole for acceptance. The work oi 
examining, comparing, describing, ana illustrating this exten- 
sive and excellent series of Upper-Silurian Ostracoda, the 
more valuable on account of the known horizon of the bed 
from which each individual has been obtained, was under- 
taken with pleasure, but has necessarily occupied much time. 

The coincident opportunity of critically examining another 
large and well-jueserved series of Upper-Silurian Entomo- 
straca was afforded by Mr. John Smith, of Kilwinning, 
kindly submitting for our determination and description the 
collection he had formed in 1880, and of which a provisional 
list was given by one of us in the ^ Geological Magazine,’ 
1881, loc. ciu 

Among the forms collected, as mentioned above, are the 
following genera: — Ikyrichia^ Ktrkbya^ Fnrrntiay ThlipHura^ 
Cytherelluy Cythercllinay MacrocyprUy and others ; 
but on this occasion we can take only tlie BeyrichicB into 
consideration. 

With regard to Mr. Vine’s collection, he informs us that 
the same numbers are connected with these specimens, to indi-# 
cate the beds from which they came, as tliose used in his 
‘‘Notes on Polyzoa” &c. (Quart. Journ. Geol, Soc, he* cit,)y 
and that he has found it “ quite possible to speak of the rela- 
tive abundance or the paucity of B))ecios m the different 
washings. From the five ‘ Buildwas ’ localities those marked 
no. 22 and no. 37 have yielded the greatest abundance of 
individuals ; nos. 36 and 38, tlie richest beds for Polyzoa, 
have been very poor in their yield of Ostracoda, The Coal- 
broork-Dale washing (no. 43) is likewise poor. In the Tickwood 
beds, especially no. 25, and in Mr. Young’s washing, no, 25^, 
the Ostracoda are abundant both in species imd in individuals ; 
and the same remai'k will apply to the ‘ Shales over the 
Wenlock Limestone,^ no. 46.’^ 

The order of the beds and the numbers of the boxes of 
washed material, as adopted by Davidson and Vine, are 

“ Shales over the Wenlock Limestone^ 24 and 46. 

“ The Wenlock Limestone, not examined. 

Upper Wenlock Shales, 25, 26*, 41, 42. Tickwood 
beds. 

“ Middle Wenlock Shales, 43. Coalbrook-Dale beds. 

“ Lowa: Wenlock Shales, 22, 36, 37, 88, 40. Buildwas 
beds.” 

Mr. Vine has already drawn attention to the fact that much 
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of the finer debris of the shales must have been lost in the 
washing *tnd the small Entomostraca must have escaped 
with it ; but there was some unwashed clay in the cases sent 
to him, and from this and in cleaning the other fossils ho 
was able to collect a fair sample of the shale. This he care- 
fully manipulated, and out of the several fresh washings he 
collected more than three thousand specimens of Eritomo- 
straca. Altogether tliere are between forty and fifty species 
and notable varieties. Individuals of some of these are rare 
and local ; others are common. The most abundant of the 
whole are those usually referred to smooth Cyiherm and Thlip^ 
8urm ; Beyrichic^ are also common. 

Mr. John Young, F.O.S., of the Hunterian Museum, 
Glasgow, received from Mr. Maw a packet of shale weighing 
about ten pounds from the Tickwood beds and another of 
about the same weight from the Buildwas beds. The clay 
from the Tickwood beds ho carefully washed ; and in a letter 
to Mr. Vine (dated June 12, 1880) he gives the following 
particulars: — I wciglied five pounds of the dried shale and 
put it in water until it M^as thoroughly dissolved, stirred it 
gently with the hand, poured the muddy water off, and kept 
on washing until the water remained cpiite clear. When the 
residue was dried, I found that out of five pounds weight only 
two and a half ounces remained. This was composed of 
fragments of still unwashed shale, a number of specimens of 
small Brachiopods, fragments of Pulyzoa, some oi Trilobites, 
a species of Conchtcolifes^ a number of Pintomostraca, and 
fragments of other organisms.” This gathering is marked 
25* in the list, the organisms generally agreeing with those 
found in no. 25. 


I. Beyiuchu, M^Coy, 1846. 

JBeyrichia^ MToy, Siliir. Foss. Ireland, 1840, p. 58. 

Beyrichia^ Boll, Bunker uad >011 Meyor’s Palroontogr. rol. i. July 1 847, 
p. 127. 

Beyrichiaf auctorum. 

This genus is known by small, semicircular, semi-ovate, 
and more or less oblong valves, strongly lobed by deep trans- 
verse furrows. The amount and extent of sulcation vary very 
much. Some unisulcate allies, formerly termed Beyrichim 
simplices falready alluded to), of simple outline, and passing 
into small, feebly furrowed, or non-sulcate Leperditioia 
forms, have been separated as The J^yrichim 

proper {Jugom) have the surface of the valves impressed with 
t (ip. ttu p. 44. 
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two strong vertical furrows, extending from the back to the 
ventral portion of the valve and dividing the surface into 
three unsymmetrical lobes, transverse ridges, or bosses. 
These vary considerably in size, mode of aubdivisiou, and 
relative position in diflerent species and their varieties, and 
to some extent in different stages of individual growth. The 
hinder and usually larger lobe is somewhat leg-of-mutton* or 
gigot-shaped ; hence it may be termed the “ gigot-lobe.” It 
is often transversely sulcate. The lobe at th(i other end may 
be calk'd the sausage-lobej’’ whether entire or constricted. 
Its distended ventral extremity, making the extraordinary 

big lobe,” is subglobular or apple-like. The middle lobe is 
usually egg-shaped, but may be narrow and elongate. The 
gigot and middle lobes are usually connected below, but 
sometimes this condition is obscure ; and in some specimens 
the ventral portions of all three lobes are almost equally 
united. 

The ventral and two cud margins of each valve arc turned 
sharply inwards, the angle so made being marked externally 
by a prominent rim or ledge, slightly rounded or trenchant, 
along these three edges of the valve. An additional frill-like 
free flange sometimes (in adults) stands out along the ventral 
region * above the border. These thin laminar processes, as 
well as the real marginal flange, are divergent, so as to ^ive 
a broad basis to the carapace standing on its ventral surface. 
They arc also sometimes frilled (crimped or goffered) with 
radiate striae ; sometimes they have a spiny fringe, and fre- 
quently present only denticles or short blunt spines. The 
surface of the valves may be minutely pitted or coarsely 
reticulate; and frequently small granulations, passing into 
tubercles, ornament the whole or part of the valves ; and the 
large exaggerated antero-ventral lobe occasionally shows an 
elegantly delicate reticulate surface. The dorsal edges of the 
two valves meet along the hinge-line without any special 
modificaliori. The other contact-edges close together by the 
marginal flange of the one valve being received by the edge 
of the other. Tlie valves are almost equal in size, the ven- 
tral edge of the left valve very slightly overlapping that of 
the right. 

Some special Beynchtmy typified by B, Wihkemiana 
and its variety pUcata^ constitute the group Oorrugatce'\^ 

^ This superuumorary flange is also met with in some Carboniferous 
Jieynchi€Bo^<\ Kirkhyce, 

T Aim.% Mag. Nat. irist, ser. 2, vol. xvi. pp. 89-90, 175, and voj. xvii. 
p. 88, footnote. We now omit B* BUmriana^ B, and B. Bat-^ 

randiana (oj), cif, pp. 170, 171) from the Corrugata. 
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They have emooth convex valves, impressed with two short 
vertical furrows on the dorsal region; and in the type a 
third smaller furrow defines a narrow semiluno at the iront 
end of the valve. Two such small, vertical, parallel fur- 
rows characterize the variety plicata. B. Wtlckenaiana 
differs so much in general features from typical BeyricMcB 
that wc think this purse-likc form ought to be raised to 
generic distinction as KnaiDKNiA, a name wc propose to use 
in honour of Karl Friedrich von Kloden, who first noticed 
the Beyr{cliia\ * 

The farrows in Klcedenia do not alter the contours of the 
valves so much as tlie decjier and broader four sulci in if. 
luHsaccMsis^ Jones (Proc. (leol. Assoc., Pal. Biv. Entom. 
1869, p. 15, fig. 23), and we may add perhaps B. Forhesiij 
Jones (ihid. fig. 19). This or a similar arrangement of parts 
may hold good according to the descrijition (not accompanied 
l)y a figure) in Billings’s if. decora (Sil. Foss. Anticosti, 
1866, p. 60). Another possible ally is B. persxihaf^a^ Ulrich, 
from the Iludson-Kiver (Iroup (Journ. Cincin. Soe. N. H. 
vol. ii. 1879, p. 4, pi. vii. fig. 6). B, pennayhanica^ Jones 
(Ann. & Mag. Nat. Hist. ser. 3, vol. ii. pp. 252, 253, pi. x. 
figs. 15-18), also possesses four lobes or ridges in its adult 
form*. B. nana^ Briiggcr (Die silurischen Etagen 2. und 3. im 
Kristianiagebiet und aiif Eker, 1882, p. 55, pi. xii. fig. 15), 
is also one of the four-lobed Beyrichuv, These BeyricMcp 
having more than three transverse lobes on their valves may be 
grouped as Flurijugata}, Our new species Beyriclda admixl^ 
(see further on) is one of this group, and B, lacunatay sp. nov., 
is not far removed from it. 

1. Beyrtchta tuherculata (Kloden). 

Battm tubemilatus, Kloden (pars), 1834, Verstein. Mark Brandenburg, 
pp. 115-117, pi. i. tigs. 21-23. 

JBeyrichia tiihercuUita^ Boll, 1847, Palfieontogr. vol. i. p. 127, 1862, 
Archiv Vereins Freunde Naturg. Meklenburg, 16. Jahr. p. J 10, pi. 0, 
figs, lujby var.=/?, Kochiiy IJoll, 1. c. p. 121, fig. 2 (P=svar. nuday 
Jones). 

Beyrichia tubereulataj Jones, 1856, Ann. & Mag. Nat. Hist. ser. 2, 
vol. xvi. p. 80, pi, V. figs. 4-0 b ; Proc. Geol. Assoc., Pal. Biv, Entom. 
1869, p. 12, figs. 12 i, c ; Geol, Mag. dec. ii. vol. iii. 1881, p. 344, 
pi. X. ngs, 8, 0, 10. 

Beyrichiu tubernikta^ var. nw/fe, Jones, 1866, op, oit. %$. 10, 11, et var. 
antigtwtaf fig. 12. 

Beyri^ia tuheroulataf Kardten, 1809, Boitrage xur Landeskunde d« 


♦ The frilled specimens of this species (fig. 16) were wrongly referred 
to B, Miuscoyiana {he, e%t,). 
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Herzog. Schleswig und Holstein, series 1, part 1, p. 67, pi xx, 
figs. 3 a, 6, r. 

Beyrichia tuherculata^ Krause, 1877, Zoitsrhr. d. d. geol. Ges, vol. xxix. 
p. 30, pi. i. figs. 12 rt, by and var. fig. 13. 

Beyrichia tuhercukita^ vor. gadanemu^y Kiesow, 1884, Schr. naturf. Ge«, 
I)ani?ig, now sor. vol. vi. p. 277, pL iv. fig. 6, 

Beyrichia tuhercuhta, Router, 188.5, Zeitschr. d. d. geol. Oes. vol. xxxvU. 
p. 032, pi. XXV. figs. 1 A and B [and the varieties figs. 2-9]. 

B. tuherculata (Kloden) is characterized by the nearly 
oblong shape and the strong growth of its valves, their well- 
delined margins, and their tli«ee full lubes. The front lobe 
is sausage-shaped, sometimes single, but usually constricted 
or cut crosswise, so as to be divided into two unequal lobes. 
The midlobe is single, oval, and usually free, but occasionally 
united by a levy and narrow isthmus with the foot of the 
posterior lobe. The last is the largest, somewhat semilunar 
or curvi-pyriforrn (gigut-shaped), and more or less tripartite, 
rarely (in some varieties) less strongly sulcate; but in some 
cases it is resolved into several isolated tubercles. The sur- 
face, especially of the large lobes, is coarsely and irregularly 
granulate, and the margin also is sometimes tuberculate. 

The late Dr. Ernst Boll objected that Klbden should be 
the authority ” for this species, because the latter included 
all his figures in Battun tuherculatus* As, however, he 
regarded some as immature forms, the figs. 21,22, and 23 still 
remain as representing the ^pical species. Ilis figs. 16 and 
17 are B. Wilchenffianaj Jones (fig. 16 being var, plioata^ 
not Cytherellina siltqua, as Krause thinks). Fig. 18 is 
probably B. Salferiana, Jones, as suggtJsted by Krause ; and 
fig. 19 may be the B. Bolliana of Eeuter, bUt cannot be B, 
complicataj as supposed by Boll ; nor (together with fig. 18) 
does it represent B. li ilckensiaua^ as supposed by Jones in 
the Ann. & Mag. Nat. Hist, for August 1855, p. 87. 

Dr. Boll recognized tliat his B. Kochiiy described as being 
smooth, is like Jones’s fig. 5, pi. v., 1855, which, however, u 
granulated^ and may stand as a weak form of B. tuherculata 
(Kloden). B. Kochii still more closely agrees with figs, 10 
and 11 of that plate ; and the latter individuals, so illustrated, 
might be called B, Kochii^ Boll, if the absence of ornament 
were a specific character in this and the analogous case of B* 
Klcedeniy var. nuda, Jonea (fig. 7, pi. vi., September 1856). 
So also Dr. Boll was disinclined to include Jones’s fig. 12, 
pi. V. (var. antiquata)y in the species B. tuberculatay the pos- 
terior (gigot) lobe being weakly developed ; but an analogous 
varietal form accompanies the typical Be Klmdeni (see pL vi* 
Sept. 1855, fig. 8, and Geol. Mag. 1881, p, 345, pi. x. fig. 11) ; 
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it is noticed also by Kolmodin (OSfvcrB. K, Vet-Akad* 
Fdrhandl. for 1879, vol, xxxvi. 1880. p. 137. 

We must remember that by thernselvos neither the splitting- 
up of the lobes nor the granulation of the surface can be taken 
as specific characters, so many instances of the capricious 
adoption of these features being known. 

(1) Beyrichia tuborculata. vav, qihhosa. Reuter. 

(PI. XII. figs, la, ih.) 

Pi*op9rtions*: — Length 27. • Height 16. Thickness 18. 

In one specimen, seeming to belong at first sight to the 
varietal group of B. Klwdeni-^torosa (see further on), the sub- 
division of the gigot-lobe has proceeded a step further, and 
there arc three lobules, thus presenting a leading character of 
B. tuherculata^ Klodcn, The other lobe is distended ventrally. 
This individual is scarcely to be distinguished from the 
variety figured and described by G. Reuter as B. tuherculata^ 
gihhosa (Z. d. d. g. G. 1885. p. 631, pi. .xxv. fig. 2b), 
Krause’s fig. 12 nl. i. (Z. d. cl. g. G. 1877, p. 30), B, tuher^ 
ciilata^ is veiy similar. 

Tills specimen (on slide no. 9 of Mr. J. Smith’s collection) 
is from the Upper-Silurian beds at Dudley Castle. 

The same collection has a modification of B, Klmdeniy var. 
suhtorosay which imitates a variety of B. tuberoulata (see 
p* 853, under var. subiorosa), 

2. Beyricliia Klmdenij M^Coy, 1846. 

Some observations on this variable species, as to its 
history, character, and synonyms, were offered by one of us 
in the Ann. & Mag. Nat. Hist. scr. 2, vol. xvi. 1855, pp. 166 
et ffeq,, and in the Geol. Mag. dec. ii. voL viii. 1881, p. 345. 

The typical form is characterized by the nearly semicir- 
cular or ovate-oblong shape of the valves and their three neat 
lobes. The front and hind lobes are large, nearly equal, pyri- 
form and curved ; and tlie hind lobe turns up sharply from 
below towards, and often joining, the smaller oval midlobe. 
The surface may be granulate or smooth, and the ventral 
margin more or loss developed. Sometimes the anterior and 
the posterior lobe each turn towards and meet the midlobo. 
with distinct necks of junction ; and, when so connected, all 
become more or less attenuate and straight (vars. intermedia^ 
pauperata). Sometimes the front and hind lobes run together 
below, leaving the midlobe distinct and either free or lying 
against the inner side of one of the other lobes (var. tuberous 
lata). On the other hand the front and hind lobes become 

♦ If divided bv 15, these will give the measurements in millimetres 
and parts of a millimetre. 

Ann, dk Mag, N. Uxst, Ser. 5. Vol. xvii. 
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constricted or bipartite, and even divided into distinct lobes 
(vars. torosaj suhforom). In one instance, wliether a variety 
or a species is doubtful (fig. 12, pi. vi. Ann. & Mag. Nat. Hist. 
1855, vol. xvi.), tlie front lobe is tripartite and tlie hind lobe 
(obscure in the specimen) seems to be undivided. It is 
difiicult in very many cases to determine where varietal 
changes end and specific distinctions take their stand, 

Beyrichia Khpdeni^ M^Coy, is subject to considerable 
variation in the relative shape and proportions of its lobes, 
ridges, and furrows, besides being affected by a subdivision of 
the lobes, as in the varieties suhforom and toroHa» In the nar- 
rowness of the lobes and width of the furrows the varieties 
and arc conspicuous. In the latter the 

furrows arc very much widened at the expense of the ridges, 
which are not only narrow but much attenuated below, a thin 
line only partially connecting the front and hind lobes along 
the ventral margin, while the middle lobe is greatly reduced, 
comma-like, and isolated. Tliis form accompanies var. t^oroea 
in the Upper-Ludlow rock of Aymestry Common (both as 
casts), and is figured in the Pal. Biv. Entom., Proc. Geol. 
Assoc. 1869, p. 14, tig. 8, 

Several British varieties are noticed (with references) in 
the Geol. Mag. {I, c.) as being marked by the relative deve- 
lopment of the three lobes, ranging from the variety paupe- 
rata, having vciy narrow lobes, and the var. (orom, with its 
subaivided lobes, to the typical KIwdeniy with well-developed 
neatly-shaped lobes, and its var. tuherculata^ in which the 
lobes take up a large portion of the valves, and, leaving the 
middle lobe more or less distinct, have become almost or quite 
confluent below. A general tuWculation of the surface is 
common in the lAst variety and is present also in some others. 
In the collections made by Messrs, Smith and Vine we meet 
with some of the varieties here alluded to, and with iuter*^ 
mediate conditions, whether of individual growth or of 
progressive development. As B, Kfcedem varies in two 
directions (in one set of individuals the lobes becoming 
narrower and wider apart, and in the other becoming thick 
and closer), it is difficult to take all its varieties in one order. 
Wc first take the typical forms, and then those showing 
attenuation of the lobes. 

I. Lobes free md plump, 

(1) Beyrichia Klcedeni, var. granulata, Jones. 

(PI. XU. fig. 2.) 

Proportions: — L. 18. H. 11, 

The common threc-lobed Beyrtchta somewhat granulated 
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(Ann. & Mag. Nat. Hist. Sept. 1855, vol. xvi. p. 166, pi. vi. 
fig. 9). The hinder lobe is not divided nor constricted; but 
with age both the hind and front lobe generally bear one or 
more tubercles on their prominent dorsal ends. This is the 

granulated varic^^’ referred to in the Geol. Mag. 1881, 
pp. 345 and 346. The older individuals in some cases pass into 
var. fuberculafOy Salter. 

The front lobe is greatly enlarged ventral iy in some speci- 
mens. This condition occurs in individuals ol' several distinct 
species (Upper-Silurian, sec above, p. 342) as well as 
varieties ; and therefore it is not a specific character^ as Boll 
thought it was when he described and named a form similar to 
the above as B, protuh(tra7i8. What organ of the animal took 
on an increased structure, so as to cause the valves to be thus 
locally swollen in the antero- ventral region, we do not know. 
The ovaries in living Ostracoda and Limnadiads are situated 
in the poatero-dorsal region (see above, p. 340). 

B. Kfreckni-granufafa^ Smith Coll. no. 9 j, 2. s. from Dudley 
Castle; no. 10, railway-cutting, side of the Severn, Iron-* 
bridge; no. 21, railway-cutting, Coalbrook Dale. All with 
the big lobe.” 

Vine Coll. LXVI9, from the Tickwood Beds; xxxtx. 
passing into var, tuberculata^ Salter, from bed no. 40. All 
Dig-lobed. 

(2) Beyrichia Klmdcni^ var. nuda^ Jones. 

This is the 7i. KJeedeni with a smooth valve,” referred to 
in the Geol. Mag. 1881, p. 345 ; see also Ann. & Mag. Nat. 
Hist. Sept. 1855, vol. xvi. p. 160, pi. vi. fig, 7. A smooth 
variety of the typical B, Kloedmiy but larger than the figured 
specimen above alluded to. and with the exaggerated antero- 
ventral lobe, occurred in Mr. G. R, Vine’s collection, from the 
Wenlock Shales, no. 46, but has been lost. In Mr. J. Smith’s 
collection (no. 24 slide) is a large smooth B. Klosdeni^ or, at 
least, one with the granulation reduced to a minimum. This 
is from the Wren’s Nest, Dudley. In Mr. Vine’s collection 
(slide no. Lxvi) is a large B, Kdoedent^ quite smooth, from 
the Tickwood Beds. 

The largo individuals of each variety put on strong mar- 
ginal edges and exaggerate their lobes dorsally into apical 
bosses or projecting tips. 


(3) Beyrichia Klmdeni^ var. antiquata^ Jones. 

Beyrichia KMenif var. antiqmta. Junes, Ann. & Mag. Nat. Hist. 
Sent. 1866, vol. xvi. p. 167, pi. vi.fig. 8. 

24 ^ 
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This is referred to above (page 348). J3. K/osdeni^ var. 
^anulata (some big-lobcd), passing into var. tuberculata^ 
Salter, together witli var. antiquata^ have been found in 
Upper-Silurian shales near Muirkirk and Lesrnahago, 
Lanarkshire. 


II, Lohes less free f attenuated. 

(4) Beyrtchia Kloedem^ var. intermedia^ Jones. 

(PI. XII. figs. 3 and 4.) 

Proportions: — Fig. 3 is^ihspwHa ) : L. 21. H. 14. Th. 10. 
rig.4:L. 14. U. 8. 

This variety was distinguished and figured in the paper on 

Palaeozoic liivalvcd Eutoniostraca ” in the Proc. Gcol. 
Assoc. 18(!9, pp, 12 and 14, fig. 9. 

Valves suboblong or nearly semicircular, with raised mar- 
ginal rim and three nearly equal lob(‘3, relatively narrow and 
vertical, the middle lobe not being short-oval, but reaching 
down into the v<*iitral region and coalescing freely with the 
lower ends of the other two lobes. An approximation to 
this feature is (‘vident in some specimens collected by Mr. 
Smitli from “ \Vo(»lliope ” and by Mr. Vine from the Tick- 
wood Beds ’’ and the Shales over the Wenlock Limestone,’’ 
In the latter, hoMXvcr, the lobes are somewliat thicker than 
in the .specimens from the Upper-Lu<llow shales. 

In Mr. Vine’s examples the surface is punctate or slightly 
reticulate, but usually roughened. No two have exactly the 
same outline and contours of lobes and margins. Some are 
more semicircular than others, and some have the lobes 
thicker and with less inteispaces than others (fig. 3 a, J). 
This last modification might oe termed subvariety suhspittsu^ 
A raised marginal rim is distinct in all. This form is near to 
and corresponds with the N orth-American B, lata (Vanuxem, 
Ann. & Mag. Nat. Uiat. ser, 2, vol. xvi. p. 168, pi, vi, 
fig. Id). 

Var. wtermedia presents a more complete union of the 
posterior and the central lobe in a horseshoe-shaped ridge 
than is found in the typical form of B, Khedeni^ and hermn 
resembles B. Buchiana. The front lobe also is connected 
with the middle lobe by a depressed neck, a condition observ- 
able in B, Buchiana and some others. Beside^ the greater 
distinctness of the lobes in B. Buchiana^ the notching or ten- 
dency to subdivision in its posterior lobe separates it from the 
variety of R. Khpdeni under notice, which was designated as 
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intermedia in 1869 from 8{)ecimcn8 found by Mr, Banka near 
Kington in company with the typical B, K(mdeniei.nd its var. 
torosa (all in the state of casts). 

No. 12 in Mr. Smith’s collection, from the railway-cutting 
near Much-Weulock, is a good example of this variety, and 
ha« the exaggerated antero- ventral lobe^ 

Smith Coll. no. 12 (with big lobe’’). Kailway-cutting 
near Much-Wenlock, 

554, Woolhope. (Fig. 4.) 

Vine Coll. no. xuvi. Bed no, 46. (Fig. 3.) 

XLiXj. Bed no. 25. 

III. Lobes free and subdivided, 

(5) Beyi'ichia Klaidenty var, auhtorosa, Jones. 

(PI. XII. figs. 6 and 7.) 

Proportions : — L. 18. H. 12. 

This is a rather small semicircular form which has a distinct, 
raised, sharp, continuous marginal rim >\ithin tlie curvecl 
border, and the three usual lobes rather narrower than in the 
typical B, Klwdetn, The hinder or gigot-lobe is variously 
modified by a slight sulcation, eitlier transverse, oblique 
(fig. 6), or nearly vertical, Hometimes double (fig. 7). These 
marks are not often sharply defined. In some respects it 
much resembles B, Klwdenty var, nuda (sec above, p. 351) ; 
but the lower end of each of the outer lobes curves up more 
definitely towards the median IoIkj, and the gigot is sulcated. 

In tlie relative narrowness of the lobes this variety 
approaches var. intermedia^ Jones, above mentioned, and 
more closely those individuals with the thicker lobes; but the 
very symmetrical form and the sulcate gigot-lobe connect it 
witli the already-published variety aubtorosa. This is near 
B, Buchiana (Ann. & Mag. Nat. Hist. 1855, vol. xvi. p. 86, 
pi, V, figs. 1-3 ; and Proc. Geol. Assoc,, Pal, Biv. Ent. 1869, 
p. 12, fig. 13) , but the valves are not oblong (except in some 
cases with the exaggerated lobe) and the outer lobes are much 
more cuiwed (like the terminal margins), and not almost ver- 
tically straight, as in var. intermedia and B, Buchiana. 

f n Mr. Smith’s collection is a specimen (no. 34 slide) with 
two weak parallel oblique furrows on the gigot-lobe (tig. 7), 
thus imitating, if not actually becoming, B. Kochiiy Boll {op. 
ck. 1862, fig. 2), which is the same apparently as B. tubercu’* 
latUj var. nuda, Jones {op. cit. 1855, pi. v. fig. 10, see above, 
p, 348). This is another of those linkings between Upper- 
Hilurian Beyrichiae which would almOwSt persuade us to group 
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the majority in one species, were it not that in all probability 
the several animals varied in their soft parts and limbs. 

B, Klmdnn-suhtorom is in the Smith Collection — no 17, 
from Blue Holes, Kualial Canal, Walsall; no, 81, railway- 
cutting, side of Severn, Ironbridgc ; no. 32, Stoke-Saye, 
Craven Arms; no. 34, Woolhope (fig. 7). In the Vine Coll, 
no. XLVI (fig. 6) and no. LXVI, Tickwood Beds. 

(6) Beyrichia Klcedem^ var. torosuy Jones. 

Beyrichia Kladeni^ var. toronuy .Tones, Ann. & Mag. Nat. Hist. Sept, 
1855, pi. vi. tig«. 10 and 11, and fig. 12 ? 

Valves Hubquadrate, with two of tlie usual throe lobes 
broken up each in two smaller lobes. 

A specimen with a ^^big lobe,” in Mr. Smith’s collection 
(slide no. 9), from Dudley Castle, has the gigot-lobe divided 
into three lobules (figs. 1 r/, 1 h)y and thus closely imitates, if 
it does not identify itself with, a variety of B. tuberculaUi, 
See above, p. 349. 

IV. L(]hf‘8 eoalesdny helouK 

(7) Beyrichia Kla^dmiy var. fuherculata. Salter. 

(PI. Xll. figs. 8 a, 9 a, i.) 

Proportions ; — Fig. 8 : L. 35. 11, 30. — Fig. 9 : L 22. 

II. 12. Th. 9. 

Beifrichia Klcedent, vav, tuherculatuy Salter, (lool. Mag. dec. ii. vol, viii, 
iSBl, pp. 345, 340 (tor synonyma, &c.). 

We have remarked above (p. 351) that old individuals of 
the granulate B. Khrdeni have the roots of their lobes so 
much thickened that they nearly coalesce, as in the variety 
before us. The extremes seem at first sight to be quite 
distinct, but sufficient gradations to connect them are met 
with. 

1. In var. tuhercnlata the front and hind lobes are not at 
all separated; that is, they do not thin away and become 
constricted below, but are broadly confluent in the ventral 
region. The surraee bears small tubercles, and in some cases 
a minute interstitial pitting is also present (Sraitli Coll, 
no. 18, Woolhopc ; figs. 8 a, h). It sometimes has the exag- 
gerated or hypertrophied lobe, and is then almost undistm- 
guishable from an old big-lobed B. Kladem-granvlaia. 

These specimens arc coarsely granulated and at the dorsal 
ends of the lobes bear one or more tubercles or small knobs. 

2. Mr. Vine’s xxxviii (bed no. 26) similar, but not quite 
80 coarsely granulose. The internal cast shows a deeper 
sulcus than is seen on the valve. 
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8. Mr. Vine’s XLI (bed no. 26), not differing from the fore- 
going except being larger and smoother, that is, much less 
coarsely granulated. Front and hind lobes fully confluent. 

This variety retains its leading characters among numerous 
specimens in the Upper-Silurian shales, though the tubercu- 
lation varies in intensity. Mr. Smith’s no. 15 (Severn, Iron- 
bridge) has one specimen with a subdentate edge, as also in 
fig. 8 a. Occasionally individuals have the big lobe.” 

A fine old individual of var. tuherculata^ Salter (not J?.* 
tuherctilata^ Kloden), is in Mr. John Smith’s collection 
(no. 19), from a yellowish shale in a roadside quarry at 
Gleedon Hill, between Buildwas and Much-Wenlock (see 
Geol. Mag. Feb. 1881, pp. 72 and 74). It was associated 
with numerous small Bracniopods and Cnnoids, some Polyzoa, 
Conodontfi, and minute pearl-like bodies, such as those de- 
scribed and elucidated by Prof. Sollas (Quart. Journ. Geol. 
Soc. vol. XXXV. 1879, p. 501, pi. xxiv. figs. 12, 17-20;. For 
similar little poarl-like fossils see* 0. Barrois’s ^ Terrains 
anciens des Asturies ct de la Galice,’ 1882, p. 45, pi. xx. 
fig. 4 (uppermost figures) , there referred to coccoliths. 

Smith Coll. no. 15. Railway-cutting, side of Severn, Iron- 
bridge. 

18. Woolhope (figs. 8 a, i). 

19, with big lobe. Gleedon Hill, Much- 

Wenlock. 

23. Benthall Edge. 

24, rather variable as to tubercles and mid- 

lobes, Wren’s Nest. Dudley. 

Vine Coll. no. xxxviii. Bed no. 26: aua subvar, clausa, 
XL. Beds nos. 22 and 40. 

XLI. Bed no. 25. 

LXi. Coarse. Bed no. 46. 

XLiVii. Bed no. 22. 

LXVg, wdth big lobe ; 9 and lo granulate 
and one B, KL-nuda, Bed no. 46. 

LXVlg, 9. Smoothish and granulate. Bed 
no. 25. 

Subvariety clausa^ nov, (Fig. 9.) 

Mr. Vine’s no. XLVll, from the bed no. 46, exhibits a 
weak condition of tlie variety tuberoulata (Salter), similar 
to that shown by the small specimen (a cast) from the 
Upper Llandovery of Ilowlp’s Heathy near Malvern, figured 
in the Geol. Mag. decade ii. vol. viii. 1881, p. 345, pi. x. 
fig. 12, and belonging to this subgroup, in which the hind 
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md front, lobes tidke up a large Mrtion of the surfane. 
leaving the middle lobe small, but aistinct, iu a BubceuttaJ 
depression. Ventral margin slightlj[ developed. The surface 
bears small scattered tubercles, as in Salter’s fig. 14 a, from 
which it slightly difFerft in shape, being longer in proportion. 
Edge view narrow-oval. 

In shape and the position of the middle lobe, this form has 
some reBemblance to ii, tmpendenSj Jones*, but it is suffici- 
,ently distinct in several respects. 

Ill the Shales over the Wcnlock Limestone,” no. 46. 
This small subvar. of tuberculakiy Salter, has a very limited 
range iu the Shales ” (Vine). 

(8) Beyrichia KImleni. var. scotica. nov. 

(PI. XIL tig. 10.) 

Proportions; — L. 12. 11. 9. 

A closely allied form comes from the Middle-Silurian 
(Llandovery) rocks near Oirvan, Ayrshire. It is shorter, 
being more nearly semiciicular ; the middle lobe is rather 
more detinitcly cgg-shaiicd, and there is a thicl^ raised mar- 
ginal rim in all. A smooth suhvartefy was dcsciibed and 
figured as IS. Klcvdent by one of us in the ^ Monograph of 
the Silurian Fossils ol tlie Girvan Distiict,’ by Nicholson 
and Etheridge, Jun., 18H0, p. 218, pi. xv. figs. 8-8 /->t; ucd of 
the present strongly granulate form (fig. 10) we have seen 
four imperfect 8 jHicimen 8 (in Mrs, Gray’s collection) from Bar- 
gany-Pond Burn. Of these, one small hollow cast, preserving 
tlie best proportion of characters, is here figured ; but the mid- 
lobe is higher up than in older individuals. Excepting this 
lube the surface bears large scattcired granules, sometimes 
concentrically arranged, and the raised margin has a distinct 
row of them also. The specimens occur in a hard limestone 
and have not been got out free of matrix. 

3. Berjrichia condnna^ sp, nov. 

(K XII. figrf. 22 a, b.) 

Proportions ; — L. 10, II. 5, Th. 5. 

This little unique carapace is very neat, compact, and 
semiovate, deeply impressed in the dorsal region of each valve 
with two short and unequal sulci, marking off a short and 
distinct midlobe. This is continuous with the general con- 

• See Nicholson and Etheridge’s * Monograph Silur. Foss. GirvaiL 
vol. i, 1880, p. 210 (references, &c.). 

t We ma^ hero mention that a lew other Beyrichia andiWmiVtVs froxa 
Oirvan remain to be described. 



verity of th6 valve^ md lita closely against one of the mein 
lobeft) which are quite confluent below. The stirface of the 
valves is delicately reticulate, the mai'ginal rim^s distinct and 
nnifomi. The edge view is sharp-ovate, notched at the sides 
not quite syrametrically. 

Tnis rare form (no. 29 of Mr. J. Smith’s collection) is 
from Dormington, near Stoke-Edith. It is apparently related 
to the subvariety clausa (fig. 9), but its reticulate ornament 
and other features sufficiently distinguish it. 

> 4. lieyriclixa Maccoyiana^ Jones. 

(PI. XII. figs. 12, 13a, h.) 

Bexfnehta Maccoyxana^ Jnues, Apn. t& Mag Nat ser. 2, rol. xvi. 
iH55j p. 88, pi fig. 14. (Not if. Maccmfianay Jones, ihid. ser. 3, 
\ol. i 1858, p. 262, pi x. fig 16, wlinh is i?. penmylvanica^ ibid, 
p 263, rrtnining the margimil frills absent m figs. 10~18 ) 

Beyrtckta MarcoyanUy Boll, 1802, Archiv Ver. I* round© Naturg. Mek* 
lenburg, 1(5 Jahrg. p 134, pi. O fig. 0. 

Beyrxchta htans (P), lloU, 18^, Zeitsenr d. d. geol. Ges. voL viii. p. 323, 
hg. 4 ; and 1802, Archiv &c. p. 186, nl. O. fig. 11. 

Bej^ichta Maocoyanuy Heidenhain, lo69, Zeitschi. d. d. geol. Ges. 
vol. XXI p. 171, pi, i fig. 13, 

Beyrtchia Maecoyaxuiy Krause, 1877, Zeitschr. d. d. geol Gos vol, xxix, 
i. 34, pi 1. fig* 16 rt, 6. 

[We are not inclined to admit as synonjms B, Dalmantanay Jones, and 
B eieymsy Boll, as suggested by Ur A Krause, op, c%t pp 84, 85 ] 

Beynchta Mactoyanay Kohuodju, 1879, GOBois. K. Vetensk.-Akad. 
iurdbandl aoI. xxxvi. p. 138 (not all the synonyms) 

Beyneha Maccoyana, et varr,. lieuter, 1886, Zeitschr. d. d, geol, Goa. 
vol. xxxvii. p. 643, pi. xx\i. ngs. 16-18 c. 

r Fig, 11: L. 22. H. 15. Th. 14, 
Proportions : -< Fig. 12 : L. 19. H. 12. 

(Fig. 13: L. 22. U. 16. 

Several specimen^ from the Upper-Silurian Shales, in 
Messrs. Smith’s and Vine’s collections, are sufficiently similar 
in character and features to allow us to rdfer them to this 
Scandinavian species. In tliese English examples the hinder 
lobe is large and pyriform, uniting below by a definite curve 
with tlie middle lobe, and the anterior lobe, also pyriform 
but smalJer, comes down and touches their connecting isthmus. 
The middle ” lobe, is occasionally somewhat excentric 
(fig. 12). 

The surface is punctate, but more often reticulate, like 
the impressions on tlie head of a thimble, but much more 
delicate. The radiate marginal fringe or frill is more dis- 
tinct in some individuals than in others, and this in adults is 
really not the margin itself but a free flap spreading outwarda 
from the valve above it. It is often unequal in breadth in its 
semicircular extension, and projects outwards and downwards, 
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giving a broad ovate outline to the ventral surface of the closed 
and perfect carapace (fig. Ho), which has the real marginal 
rims besides^ 

In some smaller specimens (XLli, said to be of very 
local ’’ occurrence by Mr. Vine) the margin is narrower and 
simple, and the front and hind lobes arc confluent below. 

Taking the varieties together, the width of the free margin 
and the ventral confluence of the lobes are variable, being 
different in individuals. In tig. 12 (Mr. Smith’s no. 22) the 
front and middle lobes are closer together than usual, and the 
flange has not put on the crimped or goflTereJ pattern. 

In fig. 13 a the hypertropliy of tlie anterior lobe (which 
is not very common in this species) has misshaped the valve 
and encroached greatly on the frilled border. The reticulation 
on the valve is irregular, but on the big lobe ” it is small, 
neat, and elegantly regular (fig. 13 ^). 

E. Boll figured and described some Deyrichuti of this alli- 
ance in the Zeitschr. d. deutsch. geol. Gres. vol. viii. 1856, 
pp. 321 and 324, as B. Jonesiiy Boll, figs. 1 and 2 : 5. s^inu* 
losa {nodulosuy Boll, 1862), fig. 3 : and B, hians^ Boll, hg. 4, 
from the drilled blocks of llpper-Silurian limestone found in 
North Germany. In 1862, ^Archiv Ver. Freundo Natur. 
Meklenburg,’ 16. Jalirg. pp. 133, 134, B, ajnnigera, Boll, 
fig, 7, and A Maccoyana^ Jones, fig. 9, were added from the 
same source. 

The margin is tubercled in B, nodulom^ and marked with 
prickles in B, apinigera ; but in the other three the marginal 
frill is radiately striate, with some variations in pattern and 
intensity. The lobes differ in their proportions in all. B. 
hiana is so called because in the described valve (unique ?) the 
antero-veiitral edge is, as it wore, pressed inward and upward 
(projecting at one spot obliquely outward), so that the carapaoe 
gaped there when the valves were closed, if the notch be a 
real feature and not the result of local accident. 

Smith’s no. 13, small. Railway-cutting, Much-Weulock. 

14. Railway-cutting, Coalbrook Dale. 

17. Blue Holes, Rushal Canal. Walsall. 

20. Railway cutting, Coalbrook Dale. 

22. Lincoln Hill, Ironbridge. 

25 (fig. 13 tt, 6), with big lobe,” Railway- 
cutting, side of Severn, Ironbridge. 

27. Railway-cutting, side of Severn, Ironbridge. 

28. Railway-cutting, side of Severn, Ironbridge* 
Vine’s no. XLil. 

XLIIIi. (fig. 11). 

LXVI, 


i Tick wood Beds. 
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5. Beyrichia Jonmiy Boll. 

Btyriehia JimettUf E. BoU, 1 856, Zeitschr. d. d, geol. Goi. vol. Tiii. p. 822, 
figs. 1 and 2,; 1862, Archiv Ver. Fr. Nat. Mekleuburg, 10. Jahr. 
p. 134. fig. 8. 

^ lifyrichia venucosa^ Kolmodiu, 1800, Sverig. Silur. Ofitrac. p. 19, 
fig. 12. 

f Beyrichia JoneeiL Kolmodin, 1880, (Efv. K. Vet.-Akad. Fordhandl. 
vol. xxxvi. p. 137. 

B. Jonesii has the middle lobe relatively small arid pressed 
more or less closely against the inner side of one of the lobes. 
Ti'hc ventral union of the lobes, usually by a thin isthmus, is 
variable in extent. Surface of the large lobes granulate or 
tuberculate. The marginal rim well developed and radiate. 
In Kolmodin’s B. verrucosay which he regarus as B. Jonesiiy 
the front and liind lobes freely coalesce, and, together with 
the margin, are tuberculated. In the latter feature this re- 
sembles Boll’s JB. nodulosa^ otherwise it resembles Boll’s 
fig. 2 (1856) and fig. 8 (1862).^ 

A sjiecimen closely resembling fig. 1 of Boll’s B. Jonesii 
has been found by l)r. Holl in the Wenlock Limestone of 
Eastnor Park, below the llerofordsliire Beacon, on the west 
side, near Miilvern. 

6. Beyrichia admixtay sp. nov. (PI. XII, fig. 5.) 

Proportions : — L. 13. 11. 7. 

These few, small, oblong valves (Smith Coll. no. from 
Woolhope) have three distinct subequal vertical lobes, evenly 
united below, and also the beginning or root of an obscure 
supernumerary lobe, apparently a duplication of the gigot, 
as if it were to be divided vertically, but only a part of it 
exposed. 

This form is closely allied, if not belonging, to the four- 
ridged group {Plurijugatoe). It evidently requires a distinct 
name ; admixta has reference to this intermediate character. 


7. Beyrichia laounatay sp. nov. 
(PI. XII. figs. 18, 19, 20.) 


Proportions; 


ja. 18, 20 : L. 12. H. 6. 
Fig. 19: L. 11. H. 6. 


These oblong little valves vary in dimensions, outline, and 
contour. Some are longer than others, and then have the ven* 
ti’al margin somewhat incurved, instead of being straight or 
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slightly convex. The ends are unequally rounded. The 
valves all boar a raised ridge just within and concentric with 
the ventral and terminal margins ; also three narrow trans- 
verse lobes. These freely coalesce below, and, though some- 
what variable, yet usually show that one (posterior), which 
forms a loop at its upper portion (being there eitlicr impressed 
with an oval pit, or formed of two short ridges meeting at 
top), curves boldly forward below, and makes one with the 
usually straight middle lobe ; whilst another (anterior) ridge- 
like lobe goes off from (or joins) the root of the others with a 
variable curve, or even at an angle. The depressed spaces, 
or sulci, between the lobes, and between them and the strong 
marginal rim, are deep and broad. The surface of the valves 
is obscurely pitted. Iff the loop-like depression on the gigot 
were open at the top, wc should have a four-lobcd Beyrichxa ; 
but in some individuals the anterior and middle lobes keep toge- 
ther in eitlier an oblique or a curved position, and even nearly 
coalesce at the top (in the an tero- dorsal region), as if, intenef- 
ing to form a loop, they would imitate that of the other lobe, 
and thus make a single, curved, narrow, ridge-like lobe, having 
a loop (or oval depression) at each end. 

The form is rather rare and is new to us ; we call it 
lacunata. Barrande^s B, hohemica (Syst, Sil. B, vol. i. Suppl. 
p. 498, pi. xxvi. and pi. xxxiv. figs, 18-22) and 

M^(]!oy’s figures of IL comjdicata (Pal. Foss. Carahr, 1851, 
p. 18(3, pi. i. E, fig. 3) approach in character to this species. 

Smith Coll. no. 10. Bailway-cutting, Severn, Iroubridge. 

55, Wuolhope. 

Vine Coll. no. xlv. Tickwood Beds, nos, 25 and 25*. 


IL Bollia, gen. nov. 

In these Beyrichian Entomostraca the valves bear two lobes 
meeting below with a thin curved isthmus. They have also 
a marginal ridge, sometimes unequally divided ventrally. 
By the lessening of the lobes and the increase of the marginal 
rim some forms seem to show a passage into Kirkbya, The 
simple horseshoe swelling on the valve diflers so much from 
the threedobed and the plurijugate Beyrichice and from the 
corrugate form or Kladenia^ that wc propose to give this a 
generic standing as BoLLiA, in honour ot the late Dr. Ernst 
Boll, of Neubrandenburg (see above, p. 338), 
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], BoUia btcoUina^ sp. nov. 

(PI XII. figs. 14 a, b, c, 15, & 16.) 

rFig. 14: L. 23. II. 15. 

Proportions : ■< Fig. 15: L. 22. II. 15. 

(Fig. 16: L. 9. 11.7. 

Valves oblong, with rounded and nearly equal ends ; some 
individuals proportionately longer than others: straight on 
the back, more or less outcurved on the ventral edge. The 
suiface is fiiudy punctate, and bears two lobular elevations, 
one on each side of a median bay-like sulcus, and constituting 
two in’Cgular obliquely transverse lobes, which converge 
downwards and meet near tlie middle of the ventral region by 
a low, narrow, bent isthmus, sinuous in the adult, but more 
simplv curved in the young state (fig. 16). The upper or 
dorsal portions of this horseshoe lobe arc swollen and project 
outvvaids, and in the larger specimens somewhat divergently, 
giving a symmetrically pinched and knobbly outline to the 
dorsal profile of the carapace (fig. 14 6). The ventral aspect 
(fig. 14 o) shows the [)arallel, broad, lower margins conjoined, 
and a slight median swelling at the curved neck or root of the 
lobes on the sides ; there is also a slight indication of one 
pair of the lobes move prominent on one side than the other. 

There are also two strong semilunar ridges, one at each end 
of the valve, outside the lobes and paralld with the marginal 
border, whicli has a slight outer rim. These two ridges die 
out opposite each other, below the curved neck of the two 
large lolies. 

In Mr. Vine’s collection, nos. XLVirii-4, LXII, LXIV12, i#, all 
from the Buildwas Beds ” of the Wenlock Shale. 

A small or young form (fig. 16), with essentially the same 
features as those of B. bicollina^ occurs in Mr, J. Smith’s 
collection, no. 65^, from Woolhope. 

2. BolUa unijlexa^ sp. nov. (PI. XII. figs. 17 a, J.) 

Proportions : — L. 23. H. 16. Th. 10. 

Valves nearly semicircular, but somewhat modified by a 
slope on the antero-ventral edge, where the narrow sharp ridge 
just within the margin is much reduced in thickness. The 
middle surface of each valve is raised into a strong somewhat 
horseshoe-like or subcrescentric lobe, or rather into two broad, 
snboval, unequal lobes, obliqu^ transverse to the length of 
the valve, and united below. They converge rapidly down*- 
wards ana join ventral ly by a narrow sharply curved isthmus. 
Towards the dorsal border they thicken and bulge out. A 
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deep median snlcna separates the two limbs of tins thick, 
curved, lobular ridge, and the surface of the valve sinks deeply 
all round outside the lobes, between them and the nariow 
ridge which stands just within the fore and aft nicargina. 
This submarginal ridge represents the thicker semilunar 
ridges in ii. hicollina. 

The surface has a reticulate ornament. The dorsal aspect 
of the carapace is irregularly subovate, blunt at the end, and 
lumpy at four spots with the ends of the lobes. 

At first sight this appears to be possibly a varietal form of 
the foregoing (p. 361, figs, 14, 15, and 16), but we find no 
intermediate stages. 

This species is evidently an ally of BolUa cohmllensts 
{Beyrichia)^ IIoll (Geol. Mag. dec. ii. voL viii. 1881, p. 346, 
pi. X. fig. 14) ; and in the simply curved elevation of B. 
comma^ Jones (Sil. Fos.s. Girvan, 1880, p. 219, pi. xv. fig. 9), 
perhaps we have a distant homologue of the great curved lobe, 
consituting the characteristic feature both in the unique speci- 
men before us and in B. htcoUina. These two are closely 
related ; they may be only sexually different, but convenience 
callsfor distinctive names, since a specific standing is possible. 
The Lower«8ilurian B. GrewwykUf Bock (Ncucs Janrb. &c, 
1867, p, 594), according to the description, may also be an 
ally. 

The broader lobes and thinner semilunar ridges, together 
with the semicircular outline of the valves, distinguish JB. 
unijlcxa from B, hicollina. The dorsal outlines arc easily 
recognizt»d on account of the loW forming more isolated pro- 
jections in the latter species. 

Vine Coll. no. xxxvnii (only one specimen, with B, 
Klcedem\yi\x, (vherculatay Salter), from bed no, 25. 

III. Kuedenia, gen, nov. (See above p. 347.) 

1. Khcdenia iniermedia^ Jones & IIoll, var. marginafa, 

(PI. XII. fig.9. 21 a, b.) 

Proportions ; — L, 9. H. 6. Th. 5. 

Beyru'hia ififennedt^, J. & II., Ann, &; Mag. Nat, Ilist. set. 4, vol. iiL 
18f59, p. 218, pi. XV. %. 7 } Jones & Kirkby, ibid. vol. rv, p. 55, 
pi. xvii. %. 11. 

This neat little form, one specimen of which has been col- 
lected by Mr. Vine (No. LiVjg, bed no. 37) agrees with the 
species referred to altove, except that it has a marginal rim, 
and does not show the little foremost furrow. 

It evidently belongs to the same group as iT. Wtlekenstanay 
namely, what were called the Beyrichice corrugaiw ; and the 
smooth convexity of the main portion of the valve, the very 
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short sulci, and the small but prominent midlobe, reaching to 
the dorsal edge, strongly distin^uishitig these species, we pro- 
pose to separate them from their Beyrichian allies, under the 
generic title of Kliedenia (sec above, p. 347). 


EXPLANATION OF PLATE XII. 

[All the figures are magnified 16 diamotors, except figs. Sh and 13 b,'] 

1, Beip'ichia luhevctdata (Kloden), var. gibhom^ Reuter. With the 
hypcHrophied lobe, right valve ; dorsal view of carapace. 
Smith (’oil. no. O.,.. Ihidley Castle. 

2. Bpyrirhin KMmi\ M^(\)y, var. (/rantdat/ij Jones. With the big 
lobe. Smith Coll. no. 9,. Dudley Castlo. 

3. Beyrichia Klmhniy M‘Coy, sub var. subspusa^ Jones, a, right valve j 
fc, dowal view of carnmeo. Vino Coll. xliv^. Bed 46. 

4, Beyrit'hin KMefn) M‘Uoy, var. inter media y Jones. Right valve. 
Smith Coll. no. 66^. Woolhope. 

6. Deyrichia admivtUy sp. nov. Right valve. Smith Coll. no. 66^ 
Woolhope. 

G. Bei/richia K/crdeni, M^f^oy, var. mUorosOf Jones. Left valve, with 
one sulcus on the gigot. Vine Coll, xi.vi. Tickwood Beds. 

7. The same. With two sulci on the gigot. Smith Coll. no. 34. 
Woolhope. 

8. Beynrhia KUrdeniy ]VP(k>y, var. tuberculataj Salter, a, left valve ; 
by portion magnified about 26 diam. Smith Coll. no. IB. Wool- 
hope. 

9. The same, smaller form, subvar. r/«tisa. right valve ; 6, dorsal 

view of carapace. Vino Coll, xlvii. Shales over Wonlock 
Timoatone. 

10. Bew'ivhiu Kladeniy var. scotictty nov. Hollow cast of a left 
valvo. Mrs. Cray’s Coll. Near Girvan. 

11. Beyrivhia Maccoyinnay Uy left valve; by dorsal view of 

cavapfice : c, ventral aspect of carapace. Vine Coll, 

Bed 26. 

12. Bey riebin Maccoyiantty Jones, Right valve. Young or variety. 
Smith Coll. no. 22^. Lincoln IIillj Ironbndge. 

13. Beyrichia Maccoyianay Jones. «, right val\e, with big lobe;’* 
by portion of the hypertrophied lobe, magnified about 60 diam. 
Smith (joll. no, 26. Railway-cutting, Ironbridge. 

14. BoUia hieollinay gen. ot ep. nov. «, left valve ; J, dorsal view of 
carapace ; c, ventral view. Vine Coll, XLViiij. Bed 22. 

15. The same. Right valve. Vine Coll, xlviii^. Bed 22. 

16. The same, young. Ijoft valve. Smith Coll. no. 66,. Wool- 
hope. 

17. Bollia umJUfxUy gen, et sp. nov, «, right valve ; by dorsal view 
of the carapace. Vine Uoll. xxxvtiij. Bed 26, 

18. sp- nov. Loftl 

10. The^aame. Bifflit rslve. f Vi™ v «/! 

20. The seme. Right valve. ) 26. 

21. Simdenia intemtedia, Jones & lIolL var. maiwwUa, nov. a. 
left valve ; h, dorsal edge. Vine Coll. niv,,. Bed 87. 

22. Beyriehia contdnna, nov. a, right valve ; b, dorsal view of OMa- 
pace. Smith Coll. no. 19. Bormington, near Sto](e*£dlth. 
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XXXI . — Professor Claus and the CJaBSxfimtxon oftheAtihro^ 
poda. By E. Ray Lankester, M.A., LL.D., F.R.S., 
Jodrell rrofessor of Zoology in University College, 
London. 

A TRANSLATION appeared in the Ann. & Mag. Nat. Hist, for 
February 1886, p. 168, of a note jmblislied'by Prof. Claus of 
Vienna, in the ‘ Anzeiger ’ of the Imperial Academy of Hclences 
of Vienna, December 17, 1885. 

The article in question astonished me, since T found that it 
consisted chiefly of an exposition by Prof. Claus of those 
views on the classificatioii of the Arthropoda, nnJ especially 
on the relationship of the Eurypterina and Limuhis to the 
Arachnida, which I formulated in 1881, and have for nearly 
five years defendt'd single-handed. My astonishment was 
due to the fact tliat Prof. Claus makes no allusion whatever 
to my writings on the subject, but puts my views forward 
as his own. I have in consequence addressed to the Secretary 
of the Mathem.-naturwiss. Klasso of the Imperial Aca- 
demy of Sciences of Vienna a communication which I wish 
to place before English readers, inasmuch as Prof. Claus’s 
statement, to which it refers, has been translated and pub- 
lished in this Magazine. The communication is as follows 
My attention has been called by my colleague Prof. 
Moseley, of the University of Oxford, to a note by Prof. 
Claus, of Vienna, published in the ‘ Anzeiger der kais, Akad. 
d. Wiss. in Wien’ of Dec. 17, 1885, n. 250. 

In this communication (as Prof. Moseley has pointed out 
to me) the views which I published in 1881, in my memoir 
^^Limulus an Arachnid,” as to (1) the relationship of the 
Arachnida to the Gigautostraca and to the Xiphosura, and 
as to (2) the classification of the Artlimpoda, also as to 
(3) the unnatural character of the divisions Branchiata and 
Tracheata, and (4) the nature of the antennas of Hexapoda, 
Myriapoda, and Peripatus, and the absence of corresponding 
organs in Arachnida, are adopted and reasa^ted by Professor 
Claus. 

Professor Claus makes use of the facts adduced by me in 
order to sustain the theoretical conclusions which he has also 
taken from me, and he does not add any argument to those 
which he lias thus appropriated. Nevertheless Professor 
Claus does not mention my nime in connexion with this 
matter^ and appears to put forward these views as originating 
with himself. 

I am gratified to find that my learned colleague of the 



University of Vienna has at length come to the same conclu- 
sion on this subject as that wliicli I published in 1881, and 
have taught for many years. But 1 do not think that it is 
right that ho shoulcf present these views to the Imperial 
Academy of Vienna as originating with him when they are 
well known to the zoological w'orld as having originated with 
me, and are totally opposed to the views which he himself ^ 
has hitherto held and taught in his well-known text-book of 
Zoology. 

I appeal therefore to the justice of the members of the 
Imperial Academy of Sciences of Vienna to permit me to 
publish in the pages of the same Journal in which Prof. 
Claus has appropriated my views to himself a statement of 
my claims to the origination of those views. 

I am not able to suppose that Prof. Claus has indemn* 
dently come to the same conclusions on this subject as tliose 
which I have advocafed, inasmuch as he received a copy of 
my memoir, Liraulus an Arachnid/’ at the time of its 
publication four years ago, and has lately, in one of his own 
publications, referred to statements of mine in an essay on 
the structure of Apus cancriformis^ wliich appeared in the 
same journal in which that on ‘‘ Limulus an Arachnid” was 
published. This memoir was also issued in conjunction with 
the latter essay under the separate title Studies on Apus, 
Limulus. and Scorpio,” and was sent by me to Prof, Claus 
in that form. Apait from the fact that these memoirs were 
separately and sfiecially sent to Prof. Claus by me, 1 have 
good reason to believe that he does not neglect to make him- 
self a^tjuainted with the contents of the ^ Quarterly Journal 
of Microscopical Science,* in which periodical they were first 

I )ublished. I must therefore conclude that my essay ‘‘Limu- 
us an Arachnid ” was knowm to Prof. Claus. 

I will now proceed to quote certain passages from Prof. 
Claus’s recent note in the ^ Anzeiger ’ of the Academy, and 
compare them with passages from my memoir of four years 
since. 

I. Prof. Claus^says, ^^the Mites are degraded members of 
the class Arachnoidea,” This view I had already advocated 
in my little book ‘ Degeneration ’ (Macmillan & Co., London, 
1880), p. 60. It is also expressed in the memoir ‘‘ Liraulus 
an Arachnid,” where I have classified the Aracbnida^ in 
three grades^ viz. : — 1, Haeinetobrauchia, including the Gigan- 

♦ I have since proposed (Trans. ZooL Soc. vol, xi. p* S79) to modiQr 
tliese terms as fimows, vis. : — 1, Belobranchia ; Si, Embolobrancbla f 
9, Lipobranobia. 

Ann, ik Mag, N, Bist, Ser. 6* Vol, xvii. 
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tostraca and Limulus ; 2, Aerobrancliia, including the Scor- 
pions and Spiders ; and 3, Lipobranchia, including the 
jPseiidoscorpiones, Qaleodes, the Opiliones, and Acariua. 

II. Prof. Claus says, the class Araclmoidca, the starting- 
point of which must probably be sought in the great Palseo- 
zoic Gigantostraca with their resemblance to the Scorpions, 
hitherto regarded as Crustacea upon insufficient grounds/* 

It would be more correct to say, hitherto regarded by 
Professor Claus as Crustacea upon insufficient grounds,*’ since 
the close affinity of Limuhzs and the Gigantostraca to the Scor- 
pions was demonstrated inmy memoir “Lirnulus an Arachnid,” 
published as long ago as 1881. The whole purpose of that 
memoir was to establish this close ajSBnity. That purpose 
was effected by a detailed comparison of segment with seg- 
ment and organ with organ in the two series of Arthropocls 
compared. I showed not only fhat the segments agreed with 
one another in Liinulm and the Scorpion, but that the position 
and modification of such important parts as the genital oper- 
cula is actually coincid(3nt, and that tlie chilaria (metastoma) 
of Limulus and the Gigantostraca (often erroneously reckoned 
as modified limbs) are identical with the metasternum of 
Scorpio. I was able to show that the gill-books of Limulus 
agree in stinjcturc and position with the pectineg and the 
lung-lK)oks of Scorpio. I have since, in other memoirs, de- 
monstrated the exact equivalence in minute structure and 
general relations of (1) the internal cartilaginoid sternum 
or entochondrite of Limulus^ Scorpio^ and MygaU (Quart. 
Journ, Micr. Science, January 1884) j (2) of the lateral and 
central eyes oi Limulus and Scorpio (Quart. Journ. Micf, Sci. 
January 1883) ; and (3) of the coxal glands of Limulus with 
the similar glands discovered by me in Scorpio and Mmah 
(Quart. Journ. Micr. Sci. 1884, and Proceed. Boy. Soc. 
1882). Other points of agreement I have also insisted m)on ‘ 
in the above memoirs, and in one just published by the J^oo- 
logical Society of London (Trans. Zool, Soc, vol. xi. 1885), 
which 1 will not here further enumerate. 

It seems to me an extraordinary thing iliat Prof. Claus 
should omit all reference to these published researches and 
the conclusions formulated by me, and should declare that 
hitherto” (that is to say until the publication of his Note 
in tlie ‘Anzeiger ’ of the Imperial Academy) the Falfeoaoic 
Gigantostraca have been regarded as Crustacea. 

III. Pix)fes8or Claus proceeds further to say: — Hitherto, 
evidently, far too much stress has been laid upon this last 
agreement [viz. branchial respiiatlon] in the division of the 
Arthropoda into Branchiata and Tracheata, without taking 
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into confi^ideration that the breathing by air-spaces may have 
been developed in different ways and at different times in the 
terrestrial forms, and that consequently no primarily decisive 
morphological value is to be ascribed even to the possession 
of trachem,’* Here again Prof. Claus is simply repeating a 
statement made four years ago by me in the following words; 
his hitherto ” is totally without justification, excepting so 
far as it applies to his own systematic treatises. 

In Lirnulus an Arachnid ” I say, Whatever may be 
the conclusion arrived at in the future in reference to the 
afBnities of the Hexapoda and Myriapoda, tlie result of the 
recognition of the intimate relationship of Scorpio and Lirau^ 
lus must be, I think, to break up the artificial group of Arthro* 
poda Traeheata by the separation of the Scorpions, Spiders, 
and Mites from any sjjecial connexion witli it.” And again, 
in another passage of the same essay, my words run : It 
schema to be in the highest degree piolmble that there is no 
such a group to be recognized as the Traeheata. Trachefie 
have probably developed independently in Peripatus, the 
Insecta, and again in Arachnida.” 

IV. Ihoceeding to formulate the conclusions which he has 
taken bodily from me as to the probable genealogy of the 
chief groups of the Arthropoda, Prof. Claus states that the 
stem of the Crustacea and that of the Araclinida arc united 
at the base, whilst the Insecta Hexapoda and Myriapoda 
form a third series, for the derivation of which the remark- 
able Annelid-like Onychophora (Peripatus) appear to be sa 
significant.” 

This is a simple and direct description in words of the 
genealogical tree of the Arthropoda given at the end of my 
article Lirnulus an Arachnid,” with this difference, that 
whilst I have represented the Crustacea and the Aradhnida 
ks two main stems with a common base, and Peripatus as a 
third and independent stem, I have indicated a liesitation to 
decide on referring the Insecta Hexapoda and Myriapoda to 
the stem of Peri^atm absolutely, and have considered the 
possibility of their derivation from either the Arthrostracous 
Crustacea or the tracheate Arachnida. 

In the text of the essay I have, however, weighed tlie 
three possibilities suggested, and have given tne reasons for 
considering the Insecta HexiqK)da and Myriapoda to bo derived 
from Peripatus. The most important of these reasons is 
pointed out . by mo to be dependent on the character of the 
antennas of the Crustacea on the one hand, and of those of 
Peripatus and of the Insecta Hexapoda and Myriapoda on the 
other hand — ^the latter being apparently identical with the 

25 ^ 
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prostomial tentacles of Cheetopod worms, and not (as I sag* 
gested, in 1873, are the antennae of tlio Crustacea) truly 
postoral appendages which have acquired a secondary praioral 
character by the backward shifting of the oral a])erture. This 
view as to the Chfetopod affinities of tlic antennse of Peripatm 
and Insecta, and as to the contrasted and totally distinct origin 
of the Crustacean antenna*, is adopted from my writings by 
Prof. Claus. My words in ‘‘Linmlus an Arachnid” are: 

The antennas of Hexapods and of Myriapods may be, as pro- 
bably are those of Perijmtus, non-appendicular prostomial an- 
tennse.” And again, ^^Thc antennae of Peripalus probably 
are identical with the similar organs of Chmtopoda, and are 
not originally postoral appendages.” F urther, in the memoir on 
the AppeiKlages and Nervous System of Apiis,” published 
in the Quart. Journ. Micr. 8cl. in 1881, 1 say (p. 368) : — 

fiave long been of the opinion winch Piofessor Clans 
appears to hold, that the appendages of the Arthropoda are 
homologous (or, to use a more distinctive term, ‘ homo- 
geneous’) with the appendages of the Chsetopoda; and on 
this account 1 considci it a proper step in classification to 
associate the Cha 3 tonoda with the Arthropoda and llotifera in 
one large phylum, tne Anpendiculata (see Notes on Embry- 
ology and Classification,” Quart. Journ. Micr Sci. 1876, and 
Preface to the English translation of Gegenbaur’s ‘ Elements 
of Comparative Anatomy ’). 

At the same time 1 have not been led to conclude, as 
does Prof. Claus, that only one pair of the Crustacean 
antennse are to be regarded as primarily postoral in position 
and as representing the appendages of an originally post- 
oral somite * ; but i tliink it probable that both antennte are 
in this case, and that in the Ui'ustacea there is no represen- 
tative of the antenna? or tactile processes of the cephalic lobe 
of Cha;tojX)da. Whilst this appears to me probable in regard 
to the Crustacea, it yet seems to me very possible that the 
antennee of Peripatus and of Hexapod and Myriapod insects 
may represent true processes of tho cephalic lobe or presto- 
mium, as seen in Chaetopoda.” 

1 have independent reason for concluding that Professor 
Claus has read the passage just quoted. He makes use of it 
in giving the characters of the three stems of Arthropoda, 
which he now adopts in accordance with my view^s as follows^ 
so far as the question of antennse is concerned. 

He gives as characters: — Series L (Crustacea). Two 


^ By an error of the press the original here quoted reads two urigi- 
nally postoral somites E. R. L. 
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pairs of antennae, the second of which r^resenta the first 
pair of trunk-members removed forwards. — Series IL (Gigan- 
fostraca, Arachnoidea). Absence of the anterior antennas,— 
Series III. (Onychophora, M^riapoda, Insecta). With an 
rior pair of antennas, representing the frontal tentacles of the 
Annelida.’’ 

With the exception of the fact (to which I will return 
below) that Professor Claus regards only the second instead 
of both pairs of Crustacean antennaa as representing trunk- 
members which liave been removed forwards, this statement 
is identical with that made by me as follows in Limulus an 
Arachnid,” and is contrary to the views advocated by Pro- 
fessor Claus prior to my publication. Speaking of the 
probable ancestral liistory of the three great stems of Arthro- 

f )oda recognized by me and now adopted without acknow- 
edgment by Professor Claus, I say : — In the interval 
between the giving off of Peripatus and the production of the 
Phyllopod-like ancestors of the Crustacea trom the aquatic 
Pro-Arthropoda a vast change had to be effected in regard to 
apperulages, as well as in the fusing of the ncrve-cords, abo- 
lition of nephridia, production of a compound eye, strlation of 
muscular tissue, &c. The prostomial antenncB disappeared^ 
and their place was taken first by one, then by two pairs of 
postoral appendages, which gradually acquired a preeoral 
position, as actually occurs in their individual growth in the 
embryo at the present day. . . ♦ The other appendages pro- 
bably all acquired at one stage a development of their basal 
portion, which served as an accessory organ for the purpose 
of bringing food to the mouth and, in some degree, in crushing 
such food (as seen in Apus). . . . The definite Crustacean 
character was attained when two pairs of appendages had 
become preeoral and at least three pairs specialized as jaws 
and no longer locomotor. . . • Probably none of the known 
Merostomata suffice to give us a true picture of the structure 
of the ancestral Merostomata from which they were all 
derived. Probably these ancestral Merostomata were devoid 
qf ike prostomud antennm — ^the non-appendicular antennae. 
At the same time none of their jxistoral appendages had 
become definitely prssoral in position and nerve-supply, 
thoi^h not less ana probably not more than six pairs of 
pedifom appendages wcjre closely set round the mouth, their 
oases acting as powerful manducatory organs.” 

1 then proceed to state the probable mode of the derivation 
of the Xiphosura, the Eurypterina, and the living Arachnida 
from these primitive Arachnids^ destitute both of the prosto- 
mial antennee characterizing Peripatus and its descendants, 
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and of the migrated Rubstitntional antenn® (postoral appen- 
dages which have become pr®oral) of the Crustacean aeries. 

V. With regard to the fundamental theory on which 
tliest'. views as to the difference of the nature of the antenn® 
in Crustacea on the one hand and in Peripatm^ Hexapods^ 
and Myriapods on the other hand depend, namely the theory 
that a forw^ard movement of limbs or appendages belonging 
to body-segments has taken place in the Crustacea, so as to 
make appendages 'which were originally postoral actually 
prawal, it appears that my publication in 1873 in the Ann. 
& Mag. Nat. Ilist,, entitled ‘‘ The Primitive Cell-layers of 
the Embryo as the Basis of Genealogical Classification of 
Animals,’’ contains its first expression, and is anterior to 
the adoption of any such view by Prof, Claus even in regard 
to the limited sphere of application offered by the second pair 
of Crustacean antenna?. 1 do not find this theory of the move- 
ment forwards of a pair of postoral limbs so as to become pr®oral 
antenn® expressed in the editions of Prof. Claus’s ^ GrundzUge 
der Zoologie ’ which preceded tlie publication of my sugges- 
tion on this subject, nor has he clearly formulated it until the 
pesent occasion. In the Ann. & Mag. Nat. Hist for May 
1873, p. 336, I wrote: — Much more likely, it seems, is the 
explanation that the oral aperture shifts position, and that the 
opnthalmic segment alone in Arthropoda represents the pro- 
stomium, the antennary and antennular segments being 
aboriginally metastomial and only prostomial by later adapta- 
tional sliifting of the oral aperture.^’ 

VI, With regard to the one yioint in the morphology of 
the Arthropoda in regard to which Professor Claus has 
refrained from adopting my views I may say a few words. 
The difference between us is this : I have suggested that both 
the first and second pairs of Crustacean antenna? were originally 
postoral appendages (limbs of the body-segments^ ana haye 
nothing to do with the prostomium. Professor Claus holds 
that the first pair of Crustacean antenn® are truly prostomial 
and comparable to the Annelids^ prostomial tentacles, whilst 
he has adopted my theory of 1873 in so far only as the second 
pair of antenn® are concerned. 

There are reasons for and against each of these views as to 
the nature of the first pair of Crustacean antennas. But I 
will here only observe that, in accordance with my view of 
their nature, the fact that the first pair of appenda^s must 
have shifted forward at an earlier period in ancestral histoiy 
than the second explains in a large measure the closer and 
more constant association of their nerve-supply with the 
cerebral ganglion and their somewhat greater departure from 
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the normal form of aomatic appendages than is observed in 
regard to the second pair. I do not think it improbable that 
at some future date Professor Claus may adopt the view which 
I have advocated as to the first, just as ho lias adopted it in 
regard to the second pair of Crustacean antennfc; and I am 
therefore anxious to take the present opportunity of insisting 
upon an important piece of evidence in its favour wh»ch has 
come to light through my researches on the relationship of 
Limidus to the Aracluiida. Packard, as is well known, dis^ 
covered the brick-red glands ” of Limulus, the structure of 
which I have since investigated (Quart. Journ. Micr. Bci. 
January 1884). These glands are similar in essential 
structure to the shell-gland ’’ of the Entomostracous Crus- 
tacea. I discovered that they exist in Scorpio and also in 
MygaU in a highly developed condition, and have given to 
them the name coxal glands/’ on account of their relation 
to the coxfle of the piosomatic appendages. In none of the 
Arachnids {Ltmulusy Scorpio^ and Mygale) do these glands 
open to the exterior in the adult animal But Mr. GuUand, 
in my laboratory in London, and Mr. Kingsley, in Boston, 
Mass., have independently ascertained that in the young 
Limulus the cojraf gland opens to the encierior on the basal joint 
of the Jlfth pair of a 2 >pendage 8 {Q,\xnxi. Journ. Micr. Sci. 1885). 
Now in the Crustacea Entomostraca the shell-gland opens to 
the exterior at the base of the second pair of maxiilss. If 
we reckon the first pair of Crustacean antennae as the 
equivalent of the first pair of appendages of the Arachnida, 
as is the case according to ray long since published view 
of their nature, then we arrive at the striking result, 
pointed out by Kingsley, that the Crustacean shell-gland 
and the Araclmidan coxal gland open in both cases at 
the base of the fifth pair of appendages. On the other hand, 
if Professor Claus is right iu considering the first pair of 
Crustacean antennae as essentially piostoniial, and in regarding 
the first pair of Araclmidan appendages as the equivalent of 
the second pair of Crustacean antemifle, then the shell-gland 
of Entomostraca loses its agreement in position with the 
coxal glands of Arachnida,* and has to be assigned to the 
fourth pair of true somatic appendages instead of the fifth. 
The argument is, X admit, not a conclusive one, since the 
Pro-Arthropod must have been, like Peripatus^ provided with 
a nephridium (from which shell-^land and coxal gland are 
derived) at the base of each pair of appendages. Never- 
theless it has weight in a question which can only be decided 
by the accuraulatioti of converging evidence ; ancf it is, cceterie 
panibuSj more likely that the coxal glands and the shelL 
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gland are identical nephridia than that they represent those of 
different segments. 

Vll. Lastly, I wish briefly to point out that Professor 
Edouard Van Beneden of Lifege was the first naturalist since 
Ktruus-Diiickhcim to insist u})Oii the necessity of regarding 
Limulus as an Arachnid. Jn 1871 iSocidt<5 Entomologiciue 
de Belgique) he briefly expressed this view as the result of an 
examination of tlie embryos of Limulus] but he did not 
attempt to support it by any detailed comparison of the 
organization ol tlie Xiphosura, Eurypterina, and Arachnida. 

Had ProfeiiHor Claus done justice to his predecessors in the 
discussion of the classificiition of the Avthropoda, he would 
have cited the views of the professor of Li^gc as well as tny 
own detailed observations and speculations, which, 1 am glad 
to acknowledge, owe their existence to the brief but suggestive 
publication of my friend Edouard Van Beneden. 


XXXII. — Contributions towards the Knowledge of the Nervous 
and Muscular Systems of the Horny Sponges. By Dr. R. 
VON Lenoknfkld*. 

One of the Australian species of Eusnongta^ which is identical 
with Euspongia anfracUiosa, Carter f, shows in many respects 
remarkable differences from the known structure^ of thecommon 
bath-sponge, Euspongia oficinalis. The sponge is massive, 
and has short, louiuled, finger-like processes. Each of the 
latter contains a wide cylindrical cavity running in the direc- 
tion^of its length, and which cxtemally looks very like a wide 
oscular tube. These wide tubes open below into a system of 
anastomosing lacunae. The whole dermis is rich in pores. 
^ very elegant sand-nct is diffused between the regularly 
distributed pore-sieves. On closer examination it is seen that 
the tulxjs in the digitiform pixicesses are lined with a 
membrane of exactly the same structure. This applies also 
to the lining of the lacuiiose cavities in the interior of the 
sponge. The tubes and lacurifie arc not oscular tubes, and do 
not belong to the true sixinge-body, but form a vestibular 

• Translated by W. 8. Dallas, F.L.8., from the < Sitrungsherichte der 
kmigl. preuflfiischen Akademie der Wissenschaften zu Berlin/ laafi 
pp. 1015-1020. ' 

t Ann.& Maff, Nat. Hist. ser. 5, voL xv. p. 316. 

I F. K. Schulze, “ Untarsuchunaen uber den Bau und die Entwicke- 
luiitf der Spongien.— VII. Mittheilung. Die Famili© der SponiridiB 
(Zeitscbr. f. wise. Zool, lid. xxxii. pp. m et se^.). ^ ^ 



m 


Muscular Systems the Horny Sponges. 

fepaoe, which is connected only with the afferent canal-system* 
On the inner surface of the tubes and in the walls of the 
lacunes no oscula are to be found. This vestibular structure 
consequently differs considerably from that wliich I have 
desciiDcd in the case of the AulenidiC It resembles that 
occurring in the Nardo7*us forms. 

^J'hc oscula are small and are always arranged in rows. 
These rows traverse the finger-like processes in a longitudinal 
direction. The finger-like processes are 10-20 millira. thick, 
and of about the same length. The oscula are 1-2 millira. 
broad, circular, and placed at pretty regular distances of 10- 
15 millim. apart. 

In the skeletons we see no trace of oscula. In place of the 
rows of oscula there are in them deep furrows, wnich some- 
times extend down into the central pseudo-oscular tube. In 
the living sponge nothing can be seen of these furrows, which 
arc completely filled with sponge-tissue. It is true that this 
tissue has no skeletal support, and in dried specimens this 
part appeals much depressed and as having fallen in. 

In tiansvei so sections we see that the tissue which forms 
this part is very loose and lacunar. The groups of flagellate 
chambers between the broad and irregular, generally longi- 
tudinally-directed canals arc small and not very numerous, 
in fact far less numerous than those of the much denser 
skeletiforous part, which is furnished only with small canals. 
These large canals and lacunse coalesce to form the short 
oscular tube ; they all belong to the efferent system. 

While even in this furrow and its structure we have a 
remarkable peculiarity presented to us, we find much more 
interesting characters on careful microscopic examination. 

The skeleton is a very finely reticulate Euspongta skeleton. 
The main radial fibres are but little branched and bear sand. 
The uniting fibres, on the contrary, are free from foreign 
bodies and much ramified. They form numerous anasto- 
moses. Their average thickness differs in the different 
varieties, and varies between 0 01 and 0*02 millim. At the 
maigin of the furrow all those uniting fibres terminate in very 
flliarp ensiforin points, which stand so close together that the 
wall of the furrow appears densely spinose. Tliere can be no 
doubt that this spinosity is a defensive arrangement against 
such foreign intruders as may attempt to penetrate into the 
sponge-body from the wide oscular tubes and lacunas of the 
efferent system. 

♦ liendenfdd, Ueber den Bau der Homschwainme/’ Zool. Ansseiger, 
1865. 
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FrOtt) the pointed ends of the horny fibres descends a mem^ 
brane which completely separates the lacunar tissue of the 
groove from the rest ot the sponge-body. Below this mem- 
brane is ref>eatedly interrupted, and here the efferent canals 
come through. We find a membrane of this kind on each 
side of the lacunar groove, and these membranes line the 
side-walls of the groove throughout their whole length. 

On close examination of thin transverse sections it is seen 
that this membrane is composed of parallel fusiform cells, 
which stand perpendicularly to the outer surface of the sponge, 
all of them descending radially towards its interior. They form 
several layers in the above-mentioned membraivJ — generally 
three. Tlie membrane itself is of uniform thickness throughout. 
These cells run out at both cuds into extrcrncly fine points* 
They are G*J millim. in length and 0‘00H milliin. in breadth 
at the middle. The oval nucleus is placed about the middle 
of the length ; it is. however, not placed axially, but more or 
less laterally. In tlic neighbourhood of the nucleus there is a 
very small quantity of ordinary protoplasm, while all the rest 
of the cell consists of a substance which differs essentially 
from the contents of ordinary fusiform cells. Thus it con*- 
tains distinct, small, but strongly and doubly refractive, 
rounded granules, imbedded in a homogeneous transparent 
substance which is but slightly and simply refractive. The 
granules are in part very regularly arranged, so that a sort of 
transverse atriaiion of the fibres is produced. The granules 
do not combine to form doubly refractive disks, and the regu- 
larity of their anangement is not always equal in degree. In 
examining material in spirit one easily sees that these mem- 
branes of the walls of the groove are strongly contractile, and, 
indeed, that they always contract in a radial direction. By 
this means the outer surface of the tissue occupying the groove 
is more or less lowered ; and in the very considerable 
variation of depth to which the surface of the tissue occupying 
the groove sinks in different specimens, we have the expres- 
sion of the action of the radial contractions of these mem- 
branes. # 

1 think we may conclude from the above-cited observations 
that these membranes are muscles and the cells composing 
them muscle cells ; and, further, that these muscle-cells in 
their peculiar structure make the transition from the smooth 
to the transversely-striated fibres. 

In transverse sections through the margins of the giroove 
we see that a peculiar organ is seated upon the upper outer 
margin of this muscular membrane. We then find the mem-^ 
brane suddenly increased to twjce or three times its diameter 
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elaetvhel^* Thiu line of thickeninff can be accurately studied 
in thin sections, when we find that it does not consist of 
fusiform cells. Largo globular nuclei are very distinct here, 
and these appear to be imbedded in a granular substance* 
This substance no doubt belongs to cells the boundaries of 
which are not distinct. From this marginal thickening granu- 
lar threads issue laterally, which run tangentially in the 
exterior dermis of the sponge, and may sometimes be traced 
to considerable distances. Above, on these distal thickenings 
of the muscular lamella, there stand fusiform sense-cells. 
The basal extremities ot* all these cells, which are diffused over 
a tolerably broad zone, are curved towards the above-mentioned 
thickening, and stand in direct connexion tliercwith. No 
ramification ot the basal process was observed. The cell- 
body itself has the ordinary form. The cells are about 0*03 
millirn. long, and 0*002 inillim. broad in the middle at the 
nuclear dilatation. In the coil-body, after treatment with 
osmium, we find those characteristic aark granules which have 
been discovered by Jickeli^ in the sense-cells of the Hydroida, 
and which also occur in the sense-cells of the Sponges, and 
here furnish a particularly distinct and valuable criterion. 

1 believe that the above-described structures on the distal 
margin of the muscular membrane are to be interpreted as 
follows : — 

The whole thickening, which is interrupted only here and 
there, consists of ganglion-cells, the nuclei of which arc dis- 
tinct in prej)arations, although their contours do not appear 
distinctly. The granular threads which are given off from 
these ganglia in a tangential direction are nerves which esta- 
blish the connexion of the ganglia with more distant and at 
present still unknown structures. 

From the above description it appears that the zone of 
sense-cells runs along the upper margin of the muscular mem- 
brane, so that two bands of sense-cells are formed, bordering 
the tissue filling the groove at the surface. 

I believe that this structure of our sponge may be directly 
compared with the annular nerve of the Cycloneural Medusas 
(Eimer), and indicates that the Sponges, being capable of a 
development similar to that of those Cniaaria, were probably 
not so very different from them as we commonly suppose. It 
must indeed be admitted that, by convergent development, a 
resemblance may here have been produced which does not 
jtistify any pfiylogenetic conclusions, especially as these 
structures m the Spotiges are mesodermal and not subepithe- 

♦ <*tJeber deu Ban d^T Hydroidpolypen,*’ in Morphol. Jahrbueli, 
Bd. viii. 
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lial ftB in the Hydrornedusie. To enter into more detail upon 
this subject, however, would lead us further than seems to be 
permissible in a preliminary communication* 

If 1 now glance back briefly over our knowledge of the 
nervous and muscular tissues of the Sponges, it may, on the 
one hand, be useful to rny collaborateuvs in this department; 
while, on the other hand, such a suinmaiy may sei’ve as a 
foundation for general morphological invostigatious. 

In the first place, F. E, Schulze, the founder of modern 
spongiology, demonstrated that in many sponges particular 
fibre-cells, and even combinations of fibre-cells, are contractile. 
This discovery that the long-known movements of adult sponges 
(larvm, young Spongillce^ &c. move without contractions of 
fibre-cells) aie caused, not by a contraction of the funda- 
mental substance or of the epithelia, but by contraction of 
definite elements adapted to this purpose, has been repeatedly 
confirmed by myself and others. 

In the year 1880 C. Stewart dernonstiated palpocils in 
Oranila compresaa Ijefore a meeting of the English Royal 
Microscopical Society. I am not in a position to offer any 
0|>inion upon this statoraent, which only came to my know- 
ledge a few months ago. 1 indeed regard the existences of 
sense-hairs upon the sense-cells discovered by me as probable 
upon h priori grounds, but I have never seen palpocils. • 

I have investigated a number of Australian Calcispongias, 
Myxospongiee, and Horny Sponges, and have found upon 
some, although only a few of them, cells which I regarded as 
nervous. Among the Horny S[)onge9 I have hitherto tested 
in this respect only the Auleninaj and the genus Empongm 
(the Australian species). The actual results in these groups 
are as follows : — 

Sycandra arborea^ H&ckel. The sense-cells form a ring at 
the entrance of the afferent canals. 

Oranteasa sacoa^ R. v. L. The sense-cells stand in groups 
at the entrance to the afferent canals. 

Vosmeeria gracilis. R. v. L., and Byoandra pila^ R. r. L. 
The sense-cells stand in groups at a greater distance around 
the incurrent apertures, 

Leuoandra saccharata^ Ililckel, and Lexumndra mmndrina^ 
R. v. L. The sense-cells stand in groups which are scattered 
irre^larly over the surface. 

Leucetta miororhaphis and Leucaltis Helena^ R. v. L. The 
sense-cells are scattered singly over the surface, but appear to 
be more numerous in the vicinity of the incurreut orifices. 

Aidena villosoj R. v. L. The sense-cells are placed in 
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small groups at the lines of union of the membranes, which are 
extended in the vestibular space. 

Halme globosa^ R. v. L. The sense-cells stand in groups 
at the edges of the membrane which are extended in the 
lacunar spaces of the afferent canal-system. 

Ewqyongia ca7ialicAilatay R. v. L. The sense-cells form 
zones which surround at the surface the lacunar dilatation of 
the efferent canal-system. 

These isolated observations do not enable us to draw any 
general conclusion, as the observations on the various species 
are so very different. 

I have already indicated ^ that Schulze’s denomination of 
the contractile elements as contractile fibre-cells ” is no 
longer necessary, and may now be replaced by the designation 

muscle-cells,” seeing that nervous elements have been 
found with them. 

Both the muscle- and nerve-cells are mesodermal. The 
epxthelia Of the Sponges nowhere appear to be further deve- 
loped after the fashion of the higlier Coehmteratfiu Both 
endoderm and ectoderm always remain simple f* 


XXXIII . — A few Bexnarkson Mr. Butler^ s Notes on the Genus 
Terias. By W. L. Distant. 

In the last number of this Magazine I have read with no 
inconsiderable interest a paper by my friend Mr. Butler, entitled 
Notes on the Genus Terias. in this communication the 
author, after expressing the very sound opinion Chat “ it is quite 
impossible for any one, in our present profound ignorance of 
the earlier stages of most of the species and our imperfect 
knowledge of those of all, to lay down the law as to which 
of these forms is worthy of a distinctive name and which not,” 
has still been compelled to describe twelve new species, and 
also to again do me the kindness of not only reviewing some 
of my recent work, but also to contribute much readable criti- 
cism thereon, and to offer many alternative suggestions for my 
consideration. Under these circumstances I have felt it 
would be discourteous to any longer refrain from affording 
such explanation as is possible to one who has taken the 
trouble to read my remarks, and also I have considered it 
necessary to myself to show that the views I had the temerity 
* 2iOolcgi«tober Anselger, no. 1B6. 

t Hickel has described some OslcUpongea with locally plurilamellar 
endoderm, but hitherto this statement has not been confirmed. See also 
Vosmaer in Bronn’s ^ Klessen und Ordnungen desThierreiohes : Porifera.^ 
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to state remain entirely unmodified, but rather strengthena4i 
by the criticism which Mr. Butler has presented. 

I will further preface my remarks by an assurance to my 
friend that I am actuated by no splenetic motive, that I 
have no belief that anything that can be adduced or argued 
can now alter or modity the various snecific dogmas with 
wliich his name is, and will be, indissolubly united; nor do 
I, on the other hand, imagine that such criticism as he 
has afforded on my behalf is less friendly than that which 
he has already presented to most of bis contemporaries. At 
the same time, I cannot disguise the fact that in following Mr. 
Butler through any monographic paper which he has written, 
I have seldom failed to have the misfortune of disagreeing 
with some of his specific discriminations, and have sometimes 
not liesitated to publish my dissent from the same. 

The opening of this Tetiad campaign will be found in 
the ^Annals’ for 1885, vol. xvi. p. 336, where, after some few 
paragraphs, the following peroration is reached: — ‘*€Iowever 
1 am willing to accept his admission — a^rash one for an ento- 
mologist to make — ^ I treat this species as a variety ’ (see 
p. 321). I know of many lepidopterists who do this; but 
Mr. Distant is the first who has boldly come forward and 
confessed it.” 

Now this formidable quotation is a statement which, I 
am glad to have an opportunity of stating, still in every way 
exactly expresses my views. The meaning is very simpfe 
and very clear. Boisduval described what I consider a form 
of Nephsroniahimna as a distinct species under another name, 
and I could only wTite, I treat this species ” (meaning 
Boisduvars creation) as a vainety of iV. Mr. 

Butler has d(*scribed many ‘^apccies” (probatvly even ex** 
celling the number of those of Walker), and naturally nnt a 
few of these have been, and are constantly (though termed 
^‘species”), treated by some entomologists as simple varieties 
of other species. lienee I am afraid I cannot accept Mr. 
Butler’s great compliment of being the first who has boldly 
come forward and confessed it.” 

We now come to the question of the value of ‘^ypes/^ 
and how far a species shall be regarded as defined by a 
description without an actual examination of the specimen 
described. A figure hitherto has been considered aecisive, 
especially when drawn by or under the hands of the origino! 
describer. But now a new case is cited by Mr. Butler, 
for which no precedent exists. In 1869 he described 
a species under the naino of Z%ca ithtola as from 
In 1871 he figured it under the name of Delias ithieh, stu! 
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mring the same habitat, and repeated the information in a 
tnird organ of publication in 1872. T reproduced the figure 
and description in my ^ Ehopalocera Malayatia,’ the habitat 

Penang ” compelling its insertion. We are now informed 
that the legality was an error, as the type was labelled thus : 

which with Wallace’s specimens denotes Penang,” 
but with specimens received from the East India Company 
represents Darjeeling, Pearson^ It is now opined that it 
came from the last-named locality, and it is stated thj^t ^^had 
Mr- Distant examined my type, which, by his own admission, he 
did not do, he would have avoided tlie repetition of this error,” 
Surely this logically implies two axioms, viz. (1) Mr. Butler’s 
recorded localities cannot be taken without an examination 
and verification of the labels attached to his types and (2) 
if types ” are not contained in this country, neither names 
nor localities should be used. 

Terias senna^ Feld.” 

Mr. Butler states that I have figured what he considers 
and described as a distinct species {2\ inanata) as the 7’. senna^ 
Feld. If this is so, then 1 appear to have erred in describing 
T. inanata as a variety of T. sennUf and 1 should more 
correctly liave treated it as a simple synonym of that species. 
I examined Mr. Butler’s species ” in the national collection 
before I wrote, and, though words may be found to repre- 
sent differences, I certainly failed to see any exhibited jin 
the specimens themselves that appealed to warrant their 
differentiation. Mr. Butler quotes Felder’s differential 
diagnosis between T. senna and T. santana with approval. 
If these are distinct, why did he in another Teriail paper, 
published in 1871, enumerate Terias senna as a variety 
of T santana'i If, hoi^ever, we turn to Mr. Butler’s 
original description of his T inanata^ we read tliat it only 
differs from other specimens which he described under the 
name of T. hel)ridina by ^^the entire absence-of markings on 
the under surface of the wings.” Now I have figured two 
specimens of 1\ senna^ one with markings underneath and 
one with those markings absent; and therefore if, as Mr. 
Butler Says, I have in this way figured bis species, then his 
description must be wrong. ^ Again, he has figuied this T 
hebriaina (P. Z, S. 1875, pi. Ixvii. fig. 8), from which he says 
his y. inanata does not differ on the upper surface j and surely 
<< every candid reader” to whom bo rightly appeals must 
be struck with the dissimilarity between that figure and those 
given by myself. Probably some explanation was inadver- 
tently omitted. ^ 
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Terias msiope^ 

Mr. Butler remarks that I have figured as this species a male 
variety of T. hecabej which is quite true, and it is strange 
that though this is considered heterodox to-day, he wrote of 
that species himself, in a former Teriad paper, “ Probably a 
form of T, ftecabe,^^ I now come, however, to a less pleasant 
statement, and one which Mr. Butler must be the first to 
acknowledge as of a misrepresentative character, when he 
affirms that, amongst other localities for this form, I have given 
the somewhat wide one of continental India.” The habitat 
I gave is ‘‘Continental India; Bombay.” It would surely 
be quite as correct to say that the ‘‘ somewhat wide one ” of 
Mexico is given in the ‘ Jliologia Ccntrali-Americana,’ because 
the primary division is there given before the smaller habitats 
which it comprises. I did not imply tliat Mr. Butler was 
unaware that Bombay was in continental India, but only 
followed the usual monographic method of giving the habitat 
of the species. Mr. Butler speaks of the ‘^true T, wsiope;^* 
but surely this must be difficult to define, as the species is 
clearly varietal on his own authority (Trans. Ent. Soc. 1879, 
p. 7). He there also states that the species has been received 
from Cachar, N.E. India ; but he now implies that it is con-* 
fined to China, Formosa, and Hainan. 

“ Terias sari. Horsf.” 

Mr. Butler doubts that I have correctly figured the typical 
form of T, sariy as 1 have affirmed^ and thinks “ it far more 
likely ” that a Bornean male specimen in the British Mu- 
seum is typical of the species. 1 did not make this determina- 
tion upon any opinion of mv own, but from a comparison with 
a specimen labelled typical in the collection of Mr. F. Moore, 
ana upon the authority of that lepidopterist, who, as is well 
known, was once intimately associated with the work of Dr. 
Horsfield. Mr. Butler can easily examine that specimen for 
himself, for it is in the collection of a mutual friend, at whose 
house we have spent many pleasant hours together, and to 
whom botli he and 1 are indebted for much information 
regarding oriental Lepidoptera, « 

I now take leave of a discussion which possesses littk 
scientific value. My friend Mr. Butler holds the proud 
position ofbeing delegated to look after the national collection 
of Lepidoptera, and seeks conscientiously to fulfil his duty 
by industriously describing and naming thi^ specimens placed 
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under his charge. If others, beside myself, hold a sceptical 
opinion as to the universal efficacy of this operation, we have 
at least the satisfaction of knowing that the types are 
contained whore they can be examined, and where possibly 
at some future day a few of them at least may be relegated 
back to what we are heretical enough to think is their more 
proper position. 


MbLIOGlUPHlCAL NOTICE. 

Evolution without Natural SeleoHon ; or, the Segregation of Species 
without the Aid of the Darwinian Hgpothms. By Chaulbs 
T>ixon. Small 8vo. London: 11. H. Porter, 1885. 

In all matters of opinion, iu politics, philosophy, aiid religion, we 
find the partisans of one view or the other in possession of certain 
cabalistic terms or phrases which arc supposed by them to settle all 
difficulties. It would be hard upon the naturalists to be without a 
shibboleth of this kiud, and accordingly since the publioation of 
Mr. Darwin’s ‘Origin of Species’ the term “Natural Selection” 
adopted by that great naturalist has been freely employed by a 
great number of bis followers as a formula of this nature. In all 
questions relating to spociea and their affinities disputes were con- 
sidered to be closed by the use of this mysterious expression, and it 
is no doubt in opposition to this employment of the term “ Natural 
Selection ” that Mr. Dixon has produced the little book of which the 
title stands at the head of this article. Unfortunately, however, 
the author does not seem to have realized more clearly than his 
presumed opponents the precise sense in which the phrase was used 
by Darwin. From the whole construction of the volume on the 
‘ Origin of Species ’ and the line of argument followed in it the 
meaning attached to the term in the mind of its originator is 
perfectly clear. Starting from the demonstration of the produc- 
tion, in the case of domestic animals, of a set of varieties so 
Widely differing in character that if met with in nature they would 
certainly have been regarded as distinct species, these extreme 
varieties having been produced by the deliberate selective aotioif of 
man, taking advantage of comparatively small accidental diffierences, 
JDarwin proceeded to show that an analogous process may very well 
have occurred in nature, and being, in the lapse of time, carried 
even still further, may have given origin to true species in the 
physiological sense of the term. And “ artificial ” or “ methodical 
{^election ” by man having been shown to be the cause of the great 
yariarions in certain domestic animals, he sbm^whaT metaphorically 
employed the term “Natural Seleotion” to express the sum of the 
actions upon which he considered the origin of stiH wider variatione 
in nature to depend. But Natural SelMion in the Dmwinian 
Ann* & Mag, N, Hist, Ser, 5. Vol, xvii. 28 
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sense is not a single phenomenon, hut the result of a great number 
of factors, which were developed with wonderful power by the great 
naturalist wdjoae works have revolutionized modern thought, even 
in quaitiTs which might seem to lie beyond the influence of the 
fitudont ol natural hintory. 

On looking inh) Mr. Dixon’s book to seo what are the phenomena 
which he places instead of the undoubted factors in Natural Selec- 
tion, wo find bis work divided into five sections, treating in order of 
Isolation, Climatic Influences, Use and Disuse of Organs, Hexual 
Selection, and Interbreeding. Of these the first four are manifestly 
factors in Natural Selection ” in the Darwinian sense; in fact the 
whole of them were referred to by Darwin at greater or less length 
in Ilia various writings. 

take the case of Isolation, to which the author devotes the 
longest ehaptcT of hia book. It is perfectly clear that in “ methodical 
selection ” the practical isolation of the individuals presenting the 
particular characters which the breeder wishes to perpetuate or in- 
tensify is absolutely indispimsahle ; and the same thing must also be 
effected in nature, free interbreeding, ns Mr. Dixon himself admits, 
having the ofh'ct of preventing the pi-oduclion of shaiqily •defined 
forms. Practical isolation is an imjiortant factor in Natural 
Selection. 

Mr. Dixon, however, does not see this. For example, he says 
‘t Take, for instance, Cathams (ftmiceps and phcpopleurnA^ only 
distinguished by the shade of colour on the back. In the former 
species it is russet-brown, in the latter it is olive-brown. 6k 
ceps has only been obtained on the highlands of Panama, whilst C, 
pTimplearafi is apparently confined to the mountain-forests of Antio- 
qnia in Colombia. Undoubtedly those two species at no very 
remote period w^ere one. (Jircumstances arose that divided the area 
of its distribution, sending one portion up the highlands of Panama, 
the other np those of (’olombis. Our single species is now isolated 
into tw^o colonies ; perhaps O, grmicepft was exposed to a more 
pluvial climate, causing it to gradually develop a russet-brown 
back. The two colonies never intermarried j the slight diflbrenoes 
would therefore soon become constant by Isolation, and flnalty the 
result is as we see it at the present time-two nearly allied, but 
apparently perfectly distinct, species inhabiting different areas of 
distribution. No Natural Selection could possibly have been at 
work in such a Case ” [but it is itself a case of Natural Selection] ; 
“ for it could have served no beneficial purpose. It was no advm-^ 
tage for either colony to possess those differences that have finally 
become constant characters ’’ [but how do we know this “ they 
gave their fortunate possessors no favour in the struggle for life— * 
a russet back was no more advantage to its possessor than an olive 
back [then why did the variation occur?], though both have been 
preserved, not by the survival of the fittest, but simply by Iso*- 
lation.” Evidently, however, there must have been a survival of 
the fittest,’’ unless the changes involved be assumed to have taken 
place per salium immediately after the change of conditions. 
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It will be »een from the above extract that the autlior holds tliat 
yaritttioiia of which we cannot sec the advantage are iiccx^ssarily not 
advtmtageoufl ; but until we know Bomethiiig more of the oauBCB of 
variation it is hardly safe to argue from such premisses. I'urtbor, 
from this and other passages it is clear that he attaches too realistic 
a meaning to the “ struggle for life.’^ He seems to regard it too 
much as a literal struggle^ whereas, in tlio Darwinian sense, while it 
undoubtedly includes positive physical contests, it also includes that 
more peaceful competition by which certain favourably endowed 
individuals manage to come in for more than their share of tho good 
things of this life, leaving a scanty supply for their less favoured 
brethren. The author in the very next chapter ascribes great im- 
portance to “ Climatic Influences in the production of variation, 
and justly, and in the above instance ho hints that the differences 
between the two species referred to are duo to such causes. But 
how can any one, in the jirosont state of our knowledge, venture to 
declare that even the smallest colour-variation produced under the 
influence of a change of climate is of 7io advantage to its possessor ? 

We have alrojidy devoted so much simcc to this hook that the 
next three chapters must bo passed almost sihntio. Tho pheno- 
mena referred to in them are all recognized factors in tho process 
called “ Natural Selection,” although the author, in his chapter on 

Sexual Selection, seems to regard the latter as a process distinct 
from Natural or “ Protective ” Selection. 

In his last chapter, on “Interbreeding or Intercrossing,” Mr. 
Dixon enters upon a question of much interest, and one the inves- 
tigation of which seems to promise very interesting results. He 
distinguishes three kinds of interbreeding, namely ; — 1, interbreed- 
ing amongst tho individuals of a species j 2, interbreeding between 
subsiKJoies, local races, and representative fonns ; and 3, interbreed- 
ing “ which, by absorbing a closely allied form, gradually works the 
extinction of a species.” The first kind of interbreeding, of course, 
tends to the effacemeiit of small variations aud to keep tho indivi- 
duals true to the species (or variety) ; the second is of specitil im- 
portance to the student of geographical distribution, as it leads to 
the production of chains of intermcKliato forms uniting two or more 
types which may have arrived at the dignity of true species, and its 
consideration may serve to explain some difllcult problems in tho 
distribution of species ; while the third is of still greater interest, 
as it may furnish a clue to the explanation of other still more 
obscure caeos, Tho particular iustanoo cited by the author is that 
of the three ^eoies of Blue Titmice — Parue cofrnlem^ cgamis^ and 
H. Ple^i. The first of these species, tho common Blue Titmouse, 
is restricted to Europe; the second inhabits Eastern llussia and 
Biberia as far as the Pacific ; while the third is found in Central 
liussia ; this last interbreeds with both the others, and is gradually 
being absorbed by them* “ It would appear,” says Mr. Dixon, 
“ that these three species of Blue Titmouse are modifications of a 
.common parent form by Isolation ; but as their areas of distribution 
again became continuous, the two dominant races have intercrossed 
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with the central form, which i« nnmerically far their inferior and 
Tery restricted in its range. The differences developed in this koal 
central form during the period of Isolation are being slowly absorbed 
by Interbreeding, now that the Isolation has ceased ; and the race 
which would probably have firmly established itself and spread east 
and west, had it not encountered on either hand a bar to its pro«* 
gross in the two more flourishing, stronger, and wider-ranging forms, 
is being worsted in the struggle with them, and is slowly but surely 
passing away.” It is cosy to see that there are weak points in this 
argument, but the facts are in themselves interesting and seem to 
open up a line of inquiry which may lead to most valuable results. 

In the earlier part of this notice we have felt compelled to dissent 
from the interpretation put by Mr. Dixon upon the now classical 
term “ Natural Selection,” and to indicate that, while he is free 
from that semi-superstitious veneration for it which seems to load 
many enthusiastic disciples of Mr. Darwin to regard the phrase as 
something akin to the unintelligible words employed by the sorcerers 
of former days to banish demons into the Sea or a hotter 
locality, and as serving to settle all matters in dispute and consign 
their opponents at once to a limbo intellectually almost equally 
disagreeable, he has himself made a mistake in the opposite direc- 
tion, and thus bt^en led to undervalue the theory established by the 
greatest naturalist of our day. The fact appears to be that the 
author lias altogether misunderstood the sens© in which Darwin 
employed the word “ Selection.” Thus he says (p. 54), Bexual 
Selection does not depend on taste alone, although it may soem a 
misnomer to so entitle such a means of modification if choice is not 
the exclusive agent employed but wo find a glimmer of better 
things in the statement, that “the term Sexual Selection is so well 
known that it would be unwise to change it ; but it must always 
be borne in mind that it is used in a very broad sense,” — that is, wo 
presume, in a sense consistent with the general theory of Natural 
Selection. Nevertheless he has just previously stated that “ Darwin 
placed too much confidence in Natural Selection and far too little 
in Sexual Selection.” 

But in the various sections of his book, in which he bases his 
arguments exclusively upon ornithological data, he has brought 
together a, mass of most valuable detailed obaervations upon the 
variations of birds in connexion with their geographical distribution, 
and his remarks upon these will be found very intoresting and valu- 
able for the student of ornithology. At present, when the idea of 
absolute fixity of species has been given up by almost all naturalists, 
the question of the claims of particular forms to specific rank has 
become one of great difficulty ; and every contribution, such as this 
little book affords, towards the unravelling of the web of doubts and 
queries in which the feet of the student of systematic xoology and 
of the range of species are entangled at every step must be welcome. 
From this point of view we can oonsoientioui^y recommend Mr. 
Dixon^s book to the notice of his fellow workers. 



MISCELLANEOUS. 

RemarJcs on the Occurrence of Biplommatina in Trinidad. 

By II. J. LEcHHmE Guppy*. 

About twenty year* ago Mr. Tliomae Bland, F.G.S., of New York, 
informed mo that a land-shell of the genus Dijptommatina had been 
found by Mr. Theodore Gill in Trinidad. The locality of its occur- 
rence (1 believe ho only obtained a single example) was a spot near 
the Maraoas waterfall. On search 1 succeeded in iinding at first a 
fbw, and afterwards more numeroua examples. I also found the 
shell in other parts of the island, but never in any place unless a 
portion of undisturbed forest occurred there. 

The shell in question was considered by Pfeiffer to be Diplommatina 
Muiioni. The original D, IJuftoni was found on the lower slopes of 
the Westom Himalayas, its range extending at the outside not more 
than two or throe humlred miles along the base of the mountains. 
This shell has never been found in any other locality. Some doubts 
have arisen as to the actual specific identitjr of the Trinidad shell 
and that from the Himalayas; and hence m 1872 1 projiCBed the 
name oceidentalis for our s{)eci68. The question was taken up and 
very ably treated by Mr. Blanford in 1868. 

In 1881, ^Ir. Hylvesier Devenish, late Survoyor-Generol of Trini- 
dad, forwarded to me for examination a speoimeu of rock from Punta 
Gorda, a peninsula on the southern side of the north-western arm oi 
Trinidad. This peninsula juts out into the Gulf of Paria, and is 
about two miles long by less than half a mile wide. 

Mr. Devenish’s account of the specimen forwarded by him is as 
follows ; — “I got it by breaking a curious hollow piece of limestone 
coming from one of the western points of Point Gourd.’* The 
specimen in question is a light red or pinkish broccia, consisting of 
pieces of limestone and shells cemented together by calcareous 
matter. The shells are numerous and in good preservation, but 
difficult of extraction, the matrix being hard and the shells brittle. 
The shells are referable to the following sj^ecies ; — 

Stenogyra octona, Ohemn. 

CylinUrella trinitaria, Pfeiff. 

Heliat bactricola^ ^uppy» 

Cieiula aripenm^ 

Helicina nenwraliSy Guppy. 

Diphmmatina occidentali9y Guppy. 

It is specially the occurrence of the latter shell which lends a 
peculiar interest to the discovoiy made by Mr. Bovenisb, 

The assemblage of shells noticed above, as fouod in the cave 
breccia of Punta Gorda, is such as (with the exception of the Steno- 
gyra) is found in the recesses of our northern mountains, such as 
ArijK) and Oropuche, at an elevation of from two thousand to three 
thousand feet, and not elsewhere. These mountains are covered with 

* From the * Proceedings of the Scientific Association of Trinidad/ 
Communicated by the Author. 
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tho original fore«t; they are uninhabited, and rately trodden except 
by the hunter. In eucli pluooH only have I ever mot with IhUiV 
hactficola^ Cistula aripemisy or tho DlpUmiynatimi ; and they do not 
now oxiftt on Punta Gorda, or anywhere in it« neighbourhood ho for 
us 1 have been able to ascertain. Punta Gorda is piaotically an 
islet, being cut off from the main island of I'riiiidad by a mangrove 
swamp submerged at high water. Through this sw^anip a canal was 
cut some thirty or forty years ago, connecting tho water of the Gulf 
on each side of the ]M.min8ula. Punta Gorda is similar in its struc- 
ture to the islets in its neighbourhood — namely, the (jotoras, Careriis, 
and Gaspari; it is composed of compact limestone of Devonian or 
Clarboniferous ago, in w’hioh exist caverns and lissures, and in these 
caverns and lissures are deposited stalagmitic matter, sometimes 
forming a breccia-like stone. 

Of the probable antiquity of the breccia in wliicli the shells are 
imbedded, it is difticult exactly to judge, llie doHtructiou of tbo 
original forest upon Punta Gorda jiossibly induct'd not only a 
slackening of the formation of stalagmites, hut also involved tlio 
extinction of some of tho land-shells. The moUuscan fauna of the 
peninsula at present consists of Btenogyra ootonUy Jlelkiaa barbaUiy 

lamelhmy Oi/dotas trunslucidusy Cylindrdla trinitaria, and Bidi-- 
mils pilosus — an assemblage having only two species in common 
with tlie cave deposit, i^unta Gorda, as well as tlie islets near it, 
and the Boca Islands were cultivated at tho beginning of the century, 
and crops of cotton were raised there. It is not likely, therefore, 
that the breccia containing shells is less than fifty or sixty years 
old; while, on tho other hand, it is more probable that its age 
might be reckoned in hundreds of years. Bhips arrived here from 
India for the first tjmo in 1845. 

1 think, therefore, that tho evidence now given tends to strengthen 
the theory that the JJiploynmatwa is an aboriginal inhabitant of tho 
island, and was not introduced from India. 

Mr, Blanford has already pointed out that the distribution of tho 
Cyolophoridw (including Dljdommatina and its allies) includes, besidea 
certain otlujr countries, India and the West Indies. In my paper 
in the ‘ Zoological Proceedings,’ 1875, p. 318, 1 have pointed out 
several analogous circumstances as regai'ds geographical distribution, 
especially, for instance, that of Streptaxis. 

Olobiferiy new Organs of the Eihinuia, By Dr. Giro IJamakn. 

On the skin of many Echinida, besides spines, pedicellariaa, and 
spba^ridia, certain organs occur which have hitherto remained undis- 
covered. On account of their peculiar form I call them globiferi. 

Upon a movable peduncle, sometimes long, sometimes sheirt, are 
seated some globular bodies, which may show tho most multifarious 
structures in ditferout species. In Sphcerechinus granularis the head 
of the globifer consists of three spheres united to each other at their 
points of contact, and each of which shows an aperture, generally 
of a circular form, even under a low pownr. In the peduncle of 
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oatjh globifer thoro ifl a caloarooua rod which serves to support the 
head. 

(Hobiferi are distribute J over the whole surface of the skin. TJhoy 
occur on both the ventral and the dorsal surface. In sixe they 
measure a few millimetres. They occur in most Echinida. As yet 
I have examiuod tlnun most aoouratidy, l>eside9 Sphmrechinm^ in 
OentroHephanm loiVfi^pinKS^ Peters. In this latter species the struc- 
tures seated upon the peduncle are of ovate form. 

^J^ho invostigatiou of fresli globiferi, separaW from tho living 
animal, shows at once that they are glandular organs which emit a 
secretion through apertures. The tightly stuffed glands (each 
globule contains a gland with its aperture) may l>o easily brought 
to immediate evacuation ; this takes place particularly on the addi- 
tion of Elemming’s chrom-osmiurn-acotio acid. The evacuation is 
effected by means of a well -dove lo|)ed musculature. Tho muscular 
fibrillin (smooth muscle-cells) run concent rioally with tho a];>erture 
of each glandular ball. 

The struct lire of those glandular balls is complex, and varies in 
the different genera and species. According to the state in which 
the gland is its structure differs. It reminds one strikingly (espe- 
cially in CentrosiUphanns) of the oonditiona presented by the muci- 
genons cells of the Vertebrata in the resting state, or in active 
secretion. 

Neither the Holothurians nor tho Asterida possess any organs 
like tho globiferi. In them the gland-cells are distributed in the 
skin, the epithelium. If this were tho case in tho Echinida, any 
action of theirs against enemies would be inconceivable, as the long 
spines must hinder any such action. Glandular organs will be 
capable of cooperating with tho stalked podicellarije in defence only 
when attached to peduncles. And that wo must regard the globiferi 
as defensive organs, weapons, and as acting in the same way as the 
nettle-capsules of the Cmlenteraia, is indicated by their struoture 
and by observations on the living animal . — Sitzungsberichte dtr 
Jetiaiichen Qeiselhchaft f dr Medicm und Naturwissensdkaft, 1886. 


Bone new Infusoria from American Fresh Waters, 

Dr. Awred C. Stokes. 

In tho pap(3r on this subject by Dr. Stokes in tho * Annals ' 
for February of the present year, at p, 104, a new genus is charac- 
terized under the name of DipUmastax, In Dr. Stokes's MS. the 
name given to this genus was Dipltmestorm^ the etymology of which 
was given by him as follows i — “ double ; a mem- 

brane ; trrupa, a mouth ; ” from which it seemed to the Editors 
absolutely impossible to get such s* word as Diplomesioma, While 
hesitating whether to change the name, and if so how to change i(| 
the Editors found that in the explanation of the figures the species 
described stood as Diphmastcut frontaia \ and the latter name 
was accordingly adopted, under the impression that Dr. Stokes had 
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either intended to substitute it for the other, or that ho had been 
balanciiifjf between the two and had unfortunately chosen to adopt 
the had one* 

Dr. BtokovS now writes to say that the name Dtplomasinx (which 
WHS no doubt at first adopted by him for his genus) is preoccupied 
among the Fhigollato Infusoria, and to request that his name 
Dipfomestoma may be substituted for it as that of the genus in 
(piostiou. 


Striated Mmclea in Erhlnida, By Dr. Otto Hamann. 

While transversely striated muscles are known in many groups of 
the low(^r annuals, hitherto only smooth muscular fihrill® have been 
known in the Echiuodermata. In Holothurire and Asterida 1 have 
sought in vain for transversely striated fibres but I have now 
succeeded in finding tliem in the Echinida. They occur, liowovor, 
only in a ftw places, and, indeed, in places where a sudden, rapid, 
and energetic contraction has to take place. The largest forms of 
pedicellarite, the pedicelL tridentes s. iridacti/les, are best fitted for 
examination. 

The musculature which moves the three arms consists of parallel 
fibrillte, which, if examitu^i in the living state, distinctly show the 
transverse striation. The individual fibrillm may be easily sepa- 
rated from each other, and then it appears that each fibril has 
attachfid to it cxtenially a large, elongate oval nucleus, which is 
situatc'd about in the middle of the fibril. It is but rarely that any 
plasma is still demonstrable around this. If it be pulled to pieros in 
picro-carmino and uftcjrwarda examined in glycerine, the lighter and 
darker transverse stritc, and, in the former, Krause’s transverse 
disks, make their appearance distinctly, as also the thin sarcolemma. 
The diameter of the nearly cylindrical fibrillm is al)out 0-0028 millim. ; 
their length in the pedicoUariuc of Centrostep?uinu$ longi^pinuSy 
Peters, is between 0*3 and 0*0 millim. 

Now and then wo may detect a longitudinal striation in the 
fihrilloD ; and when treated with various liquids, each fibril breaks up 
into a number of exceedingly fine parallel elements (I counted 4--6) 
which still show the transverse striation distifbctly. 

The species which 1 have been able to examine, in which trans- 
versely striated musculature exists, are as follows ; — Omirontephami 
longispinus^ Peters; Dor ocidaris papilla ta, A. Agass. ; Arhaaapm^^ 
tuhsa, Gray ; Strongylocentrotus lividm, Brandt ; SpJumrechmM 
granularity A. Agass. ; Echinus ncutuSy Lam. ; Echinm meloy I^am, ; 
and Echinm microtubercalatus, Biainv. — Sitzungsherichte der 
isclien OmlUchaft fur Medicin und NatuYwksens^aft, 1886. 

11 *! * Beitrtl^ zur Ilistologie der Eehinodermen : Heft 1. Die 

Holotuurien ; Heft 2. l)io Asteriden anatomisch und histoloirisch unter* 
suebt » (Jena, 18H4-86). ^ 
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XXXIV . — On a new Oenm of Devonian Oorah^ with De- 
scriptiona of some Species of the same. By II. Alleyne 
Nicholson, M.D., D.Sc., Regius Professor of Natural 
History in the University of Aberdeen j and Aetuub H. 
Fookd, F.G.S., late of the Geological ourvey of Canada. 

[Plates XV. & XVI.] 

There occur in the Devonian formation of both Germany 
and Britain certain types of Corals which have a close resem- 
blance in general aspect to the species of the genus ChiBtetes^ 
Fischer. In some regions, as in the Middle Devonian of the 
Rhine, these corals arc sometimes very abundant. This is 
the case with the singular coral described by Prof. Ferd. 
Roemer under the name of Chatetes stromatoporoides (Leth. 
Paleeoz. p, 469, fig. 111). An allied form has been described 
W Prof. Schluter under the name of Calamopora crinalis. 
To tht same group must also be refened the coral described 
from the Devonian rocks of Devonshire by Mr. Etheridge, 
dun., and one of the present writers under the name of 
tetes LonsdaUu Having recently had the opportunity of 
making a microscopical examination of a very extensive series 
of these forms, we have satisfied ourselves that they cannot 
referred to the genus Chmtetes. Fischer : and, indeed, that 
tiiey exhibit characters which aistinguisn them from any 
clearly defined genus with which we are acquainted. We 
propose therefore to found for their reception the new genus 
Mhaphidopom^ with the following characters : — 

Ann, <6? Jfoj. N, HisU Ser, 6. Voh xvii. 
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Genus Ehaphidopoea, Nich. & Foord. 

Coralluni variously shaped, but mostly encrusting, or in 
other cases massive. Corallites all of one kind, polygonal, 
in close ^position, the walls of contiguous tubes being con- 
dueiit. Walls of the corallites imperforate. Calices poly- 
gonal. Tabula; numerous, horizontal. Septal spines variably 
developed, but always present, and consisting of conical 
tooth-nke projections, which extend only a short distance into 
the visceral chambers of the corallites, and are not arranged 
in regular vertical rows. Increase by gemmation. 

Type : Ehaphidopora crinalis^ Schliiter, sp. 

Rhaphidopora crinafis^ SclilUter, sp. 

(PI. XV. figs. 1-3.) 

Calamopora n'lnalta^ fichlut^r, Sitzungsberichto der nicdorrheiniechen 
( b'sellsrliait in Bouu, 1881, p. 281. 

Ch€eUt(» Lonsdaleif Eth., Jun., Sc Foord, Ann. & Mag. Nat. Hist. 1884, 
vol. xiii. p. 474, pL xvii. figs. 2-2 e. 

Spec, char. Corallum sometimes encrusting, sometimes 
laminar, sometimes massive, the latter being probably the 
typical adult condition. Corallites polygonal, with completely 
coalescont walls, averaging about ^ mulim. in diameter, but 
with dimensions in some specimens slightly larger or smaller 
than this. Tabulm are well developed, horizontal, and about 
^ to I millim, apart. The walls of the tubes are not specially 
thickened, and often exhibit dark transverse lines, which seem 
to connect adjoining visceral chambers, and which look like 
mural pores filled up with some dark material. Tliese cross 
bars will be subsequently shown, however, to bo due to mine- 
ralization, and the walls are in reality imperforate* Septal 
spines are variably developed, but are present in all well- 
preserved examples, and have the form of strong tooth-like 
projections, which extend a short distance into the visceral 
chamber, and which, however numerous, arc not arranged in 
regular vertical rows. 

Ohs. This species is very variable in its mode of grpwth, 
but its adult form seems to be usually that of a spheroidal or 
pyriform mass. We have examined a large senes of speci- 
mens, most of which are from the Middle Devonian of Germany, 
and which, like most of the more delicate corals from this 
region, have undergone a good deal of change in the process 
of mineralization. Hence there are various points in the 
structure of the species which it is diflSicult to account for with 
absolute certainty. In tangential sections of R. 0 rinal %0 

PI. XV. figs. 1, 2, and 8) the most strildng feature is the 
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E isence in the coralUtes of a variable number of strong tooth- 
e projections, which extend a short distance inwards into 
the visceral chaml)er. Sometimes there may be only one of 
such projections visible in a given corallite, or there may be 
several. When only a few of these structures are present 
they have a close general resemblance to the curious inward 
projections of the walls which characterize the genus Ghastetu^ 
Fischer, In the latter, however, these projections are un- 
doubtedly the result of the fission of the tubes. On the other 
hand, in 72. crinalta they ai*e of a different natur^ being in- 
contestably of the character of septal spines. That tms is 
their true nature is conclusively shown by the fact that they 
are not only, on the whole, far more numerous than are the 
appai’outly similar projections in ChceteteSy but a single coral - 
lite may have four or 6ve or more of such teeth exhibited in 
transverse section, a condition which would be impossible if 
they were due to fission of the tubes. These tooth-like pro- 
jections, in fact, bear a marked resemblance to the peculiar 
septal spines of the so-called Alveolites Batter shy iy E. & H. 

A more difficult point to be assured of is, as to whether or 
not mural pores are present in ll, crinalis. This jjroblem was 
decided in the affirmative by Prof. Hchluter, upon the ground 
that the walls of the coralUtes commonly exhibit dark trans- 
verse bars, os seen in tangential sections, and that such bars 
must be mural pores filled up with matrix. Similar trans- 
verse bars intersecting the walls of the coralUtes in tangential 
sections are seen in aU the species of Rhaphidopora which 
have come under our notice, and they arc sometimes very 
numerous and very regular in their distribution and arrange- 
ment. At first sight, they certainly present a resemblance to 
mural pores filled up by some dark material ; but there 
several reasons of a general natui’e from which it must be 
concluded that this cannot be their true constitution. Thus, 
it is incredible that these transverse markinj^ should be so 
numerous as they often are in the species of Rhaphidopora if 
they are really due to mural pores ; since in tangential sec- 
tions of species of Favositesy Alveolites y and Ahcheliniay in 
which mural pores are well known to exist, it is a compara- 
tively unusual thing to find them in transverse sections of the 
tubes. Again, it is in the highest degree improbable that 
these markings should be due to mural pores, and that no 
traces of the existence of such apertures should be capable of 
detection in longitudinal sections of the coralUtes of likaphido^ 
p(yra fmnalis. We have, however, never succeeded in demon- 
strating their presence in vertical sections of this or of any other 
apediea of Bhaphidoporaj and are satisfied that they do not exist. 
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Wc shall further be able to show, iu dealing with It, stromato^ 
poroic^^ that these transverse markings in the walls of the 
corallites are not of organic origin at all. Both transverse 
and longitudinal sections of R, crinalu show that the walls 
of tlie corallites are in no way specially thickened, and the 
visceral chambers remain therefore distinct. Tabulee (PL XV. 
figs. 2 a, 3 a) are numerous, horizontal, and complete. 

The nearest ally of H, crinalis is 7?. stromatoporoideB^ 
Roem., 8p. ; but the latter has on the average tubes of a deci- 
dedly smaller size (averaging from \ to i milllm. in diam- 
eter). At the same tinu' it i« to be noted that in neither of 
these species are the corallites of an invariable size, since 
examples of R, crinnUs occur with tubes below the average 
size, while specimens o{ It. BiromatoporoideB are found with 
corallites of greater than the average dimensions. In such 
cases it Is difficult to decide positively to which of the two 
species a given specimen belongs. As a rule, however, the 
corallites in i?. dTornak^poroiden are not only decidedly 
smaller than they are in R, crinalisy but their walls are 
mostly thicker and their visceral cavities are more rounded, 
while peculiar rounded tubercular structures, the nature of 
which 18 not quite clear, arc often developed at the angles of 
junction of contiguous corallites. 

Formation ana LoGolity, Common in the Middle Devonian 
of Sotenich and Qerolstein, in the Eifel. We have also 
found it at BUchel (in the Middle Devonian of the Paffrath 
district). Professor SchlUter’s specimens were collected in 
the Middle Devonian rocks of the llilleshcim basin, in the 
Eifcl. We have also examined specimens belonging to this 
form from the Middle Devonian of Devonshire (Tcignmouth, 
Bishopsteignton, and Torquay). 

Rhaphidopora crinalis^ Schliit., var. acuhata, Nich. & Foord. 
(PL XV. %8. 4-4 J.) 

Corallum laminar and encrusting, the corallites of decidedly 
larger size than is usual in R. crtnaltBy and being also of a 
more compressed and elongated form. The tubes vary in 
diameter from about I milliro. to 4 rnillim. The walls of the 
corallites are not thickened and are furnished with very 
numerous tooth-like septal spines, which project a short dis- 
tance into the visceral chambers. No signs of mural pores 
can be detected unless the occasional occurrence of dark 
tvansversc bars crossing the walls of the corallites in tan. 
genlial sections be taken as indications of the presence of such 
openings ; but these, as in R, crinalu^ must we think be 
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interpreted to be the result of mineralization. The tabulas 
arc numerous, complete, and about j millim. apart. 

This hardly seems to be more than a well-marked variety 
of It, crtnalw, Schliit. It is distinguished by the larger 
average size of its corallites and their more compressed form, 
and, above all, by the extraordinary development of the septal 
spines. These structures are not only exceedingly numerous 
(rl. XV. fig. 4 a), but they can be readily recognized in , 
longitudinal sections of the corallites as well as in tangential 
ones. In sections of the former kind (PL XV. fig. 4 o) they 
arc shown as strong, upwardly-directed, tooth-dike spines 
developed from the walls of the corallites, and their cut ends 
are also seen as dark circular spots (which must not be mis- 
taken for mural pores) in the cavities of tlie tirbes themselves. 

Formation and Locality, Middle Devonian, Gees, near 
Qerolstein, in the Eifel. 

Rhaphidopora sir omatopor aides, Roemer, sp. 

(PI. XV. figs. 5^7 a and PL XVI. figs. 1-7.) 

ChfBUUs gfromatoporoideSf Ferd. Roemor, Letheoa Palseozoica, p. 459, 
fig, 1]1 (1883). 

Pamytheoa stcllimicamy Schluttjr, Sitzungsberichte dor niederrhoinischen 
Gosollschaft in Bonn, 1885, p 144. 

CcUamopora jnlifot'mts, 8(‘hluter, ibi^. p. 144 (footnote). 

Spec, char, Corallura laminar, most commonly composed 
of successive colonics of varying thickness, and very often 
attached by the whole of the inferior surface to some foreign 
body. Corallites polygonal, in close contact, with coalescent 
walls, averaging irom to ^ millim. in diameter, but some- 
times falling below or exceeding these dimensions either 
wholly or in part. VTalls of the corallites moderately thick- 
ened, the primordial wall being occasionally visible as a thin 
dark line m the centre of the apparently single wall separating 
the visceral chambers of adjoining corallites (PL XVI. fig. 1 6, 
upper part). The visceral chambers of the corallites may be 
filled with clear crystalline calcite (as usual), with the tabulee 
intact ; but in many cases they are more or less extensively 
encroached upon by a darker matrix, and the walls and the 
tabulm obliterated by the development of a peculiar structure, 
which we shall subsequently show to be of a purely inorganic 
nature. At the angles of adiacent corallites are often deve- 
lofyed peculiar tubercular thicKcnings, the nature of which is 
not apparent. Tabulae are numerous and horizontal, mostly 
from J to ^ millim. apart. Septal spines are variably deve- 
loped, but tisually less numerous than in R. crinalis, W^alls 
impeiforate. 
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Oba, As regards the mode of growth in this form, the 
corallnm not unfreqnently consists of a single lajrer of coral* 
lites, perhaps J to 1 centim. in thickness, and forming an 
expansion of some inches across. In such a case the coral- 
lum may have a basal cpitheca or it may be cemented down 
to some foreign body*. In a great many examples the 
corallnm consists of a number of successively superposed 
^ layers or colonics, which may be all alike or which may differ 
from one another in certain apparently structural features. 
Sometimes these successive layers are obviously only the result 
of progressive interruptions in the growth of a single coral* « 
lum, just as is seen in many other corals. In other cases the 
successive layers are separated by a complete interruption of 
continuity, a minute interval, represented by a delicate layer 
of mineral matter, existing between each pair of contiguous 
corallites. In such cases, jn-ovided the successive layers are 
a]] alike in structure, we see no reason to doubt that they 
belong to a single species and are the result of the growth of 
a number of successive generations one above the other. Pre- 
cisely the same phenomenon is to be seen in many Stromato- 
poroids, in ^\hieh the ccenosteum consists of a numlier of 

latilaminfic,” which may be separated from "one another in 
places by more or less complete breaks or intervals. 

In other specimens the fossil not only consists of a number 
of superimposed layers or colonies, but one or more of these 
layers may present appearances very different from the rest, 
the nature of which will be subsequently explained. In such 
cases it is natural to suppose that the difFeniig layers belong 
to different apectea. Thus it is very common to meet with 
specimens composed of one or more layers of corallites which 
are distinguished by having their visceral chambers occupied 
by clear calcite and their walls and tabulae distinct, together 
with one or more layers in which the visceral chambers are 
more or less corapfotely obliterated by the removal of the 
tabulee and the walls undiscemible. 

Professor Schliiter has regarded such coses as the result 
of the parasitism of one species upon another distinct species, 
Elence he has called the layers with normal corallites and 
visceral chambers Galamopova pxlxfoimviaj and he has given 
the title of Pachytheoa stelUmicans to the layers in which 
the corallites have their walls and visceral chambers more or 
less extensively effaced in a manner to be subsequently 
described and explained. 

The observations we have made upon a veiy extensive 
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series of such specimens as those abore motitioned have led 
us to the conclusion that they consist, as a gotierai ml© at any 
rate, of two or more colonies of a single specm in different 
states of preservation. 

The principal grounds of a general nature upon which we 
base this conclusion are as follows : — 

(1) Very many specimens are composed of successive 
layers, which may or may not be separated by complete 
interruptions of their continuity, but which must belong to a 
single 8pe<iies, as being thj;ougnout identical in structure. 

(2) When successive colonies differ in apparent structure, 
they for the most part agree nevertheless in the size of the 
coralUtes. and they only differ as to the extent to which the 
walls ana visceral cavities of the coralHtes have been oblite- 
rated by the induction of a jicculiar secondary alteration, which 
we shall show to be due to mineralization. 

(3) In the few instances in which the tubes in successive 
colonies not only differ in apparent structure, but also in size, 
the latter difference is not greater than often obtains in diffe- 
rent parts of a single layer, or of Buccessivc layers which 
otherwise agree in everi^ respect. 

(4) In these composite specimens the different layers are 
all precisely conterminous, each being applied to the entire 
surface of the layer below. If, however, wo were dealing with 
a case of the parasitism of one species upon another, we could 
not fail to meet with specimens in which the parasite would 
only pariiaVy envelop the organism upon which it grew. 

We consider then that the differences in apparent structure 
above alluded to constitute an indivnlual ana not a specific 
character, and we shall consider the nature of this character 
immediately. Before doing so, however, it is advisable to 
make some remarks upon the size of the tubes in the present 
species. The diameter of the coralUtes is a point to which 
^Idiiter assigns a specific value, and upon which he lays 
considerable stress. Thus li© assigns 20-22 tubes in a square 
millimetre to Calamopora piliformu^ SclJUt. this ciorrespond- 
ing roughly with a diameter of between i ana ^ millim. to the 
individual coralUtes. Oalamopora si/rerrmtoporoides^ Room., is 
said to have 30-40 tubes in a sq^re millim., which wodd giv€ 
a rough average of from rather less than ^ to rather more than | 
millim, (7a/amo^ra/jrfnaU«,Schlttt,,is stated to have 14 tube« 
to the sqnare mfllira., which would give a diameter of rathe] 
leas tlrnn ^ millim. to the indiFiaual coralUtes. Lastly 
Pachpheca Schlut.^ is stated to have 12-15 tube 

to the equal*© millim., or a diameter of between J and i 
millim* to each tube. 
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Our obaervations have extended over a very large aeries of 
specimens, and have led us to conclude that the size of the 
tubes is an exceedingly variable character. That the tubes 
of J?. sir omatovor aides y Roem., arc on an average decidedly 
smellier than those of M, crinaUs^ Schliit., is undeniable ; and 
hence this cliaracter is one very serviceable in the discrimina- 
tion of specimens of these two forms. On the other hand, 
there are individual specimens, not otherwise separable from 
the type of R, vrinalis^ which have tubes considerably smaller 
or larger than the average of the species. In the same way 
there are individuals of li. Bivomatopor aides ^ Roem., with tubes 
decidedly larger than is usual in the snccie>s, while others 
have tubes Ivclow the ordinary standara of width. Hence 
there are specimens which it is diflScult to definitely refer to 
either the one snc'cies or the other. Moreover, we find that the 
size of the corallitcs is not necessarily or always constant even 
in a single individual. In the case of R, stromafoporoidesj in 
particular, we find that a single specimen, or even a single 
slide, may show in different parts precisely the same vana- 
tions in the sizes of the tubes which Professor Schltlter relies 
upon for separating his Calamopora piliformis from JS. 
matoporoides^ Roem, We are therefore of opinion that, 
except within certain restricted limits, the dimensions of the 
corallitcs in these corals cannot be safely trusted to as a means 
of discriminating species. 

The most interesting feature in connexion with R, stroma’^ 
t^oroides^ Roem., is, however, the extraordinary variations 
exhibited by different individuals of the species as to the con- 
dition of the visceral cavities and walls of the corallites. 
lliose variations form a connected series, of which the follow- 
ing are the two extreme terras : — 

(A.) In one set of specimens the visceral chambers of the 
corallites are filled only with clear calcite, and the walls of 
the tubes remain perfectly distinct. Such specimens also 
have the tabulos and septal spines well developed (PI, XV. 
figs. 5-5 hj 6, 6 a, 7, 7 a). These examples closely resemble 
R. crinalisj Schltit., in their main structural features ; but 
their tubes are on the average decidedly smaller than those of 
the latter species. Thus the corallites of R. crinalia have an 
average diameter of ^ millim., whereas the corallites of the 
forms here under consideration are between i and } millim. 
in diameter. 

Judging from the short description given, we should say 
that it is upon specimens of this group that Professor Schliiter 
has based his Calamopora piliformis {foe, cit. suprh) , and we 
may therefore provisionally speak of such as pilif^ia ’’ 
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specimens. Sometimes the entire specimen may be in the 
aoove condition, and may consist of several superposed 
colonies; in other cases the specimen may consist ot one 
(sometimes more than one) colony in this condition, and of 
one or more colonies in the following state. 

(B,) In a second group of specimens the axes of the visceral 
chambers are representoa by dark lines, from which proceed 
slender also dark radii, the walls of the corallitos being at the 
same time more or less completely obliterated, the septiu spines 
being no longer recognizable, and the txibute having almost 
or quite disappeared. Specimens in this condition can be 
readily recognized by the possession of a characteristic dark- 
brown or black colour on broken surfaces, together with the 
possession of a crystalline texture and an almost conchoidal 
fracture. 

Tangential sections of such examples (PI. XVI. fig. 2) 
show appearances which are at first sight very similar to what 
is seen in corresponding sections of Stromatoporoids belonging 
to the genus Actinoatroma^ Nich. The general ground-mass 
of the section is, however, composed of a translucent struc- 
tureless or obscurely fibrous horn-like material, of a brown 
colour, not clearly exhibiting the walls of the corallites, and 
showing no light spaces filled with calcite, such as would 
represent the cavities of the tubes. Tlie si‘ction, on the other 
hand, exhibits a number of dark stars, usually with six rays 
each, and these stars become united regularly by the union of 
their rays, so as to give rise to a kind of liexactincllid ’’ 
structure. The centre of eacli of tliesc dark stars represents, 
as will be seen, the centre of a visceral chamber, and each 
star therefore corresponds with a single corallitc. 

Vertical sections of specimens belonging to the group now 
under consideration present the same translucent, horn-like, 
brown aspect (PI. AVI, fig. 1 c, or the upper half of fig. 6). 
The most conspicuous feature in such sections is the presence 
of parallel vertical dark lines, which look like the walls of the 
porallitcs, but which really represent the axes of the visceral 
chambers. Midway between each pair of these dark linos we 
may often recognize much fainter lines, which indicate the 
position of the true walh of the corallites. The entire ground- 
mass of the section has more or less conspicuously a charac- 
teristic fibrous or seraicrystalline aspect: and we may here 
and there recognize the position of one of tne tabulce (PI, X VI. 
fig. 1 0, t). 

The appearances just described were regarded by Professor 
Schliiter as being of an organic nature, and he hence referred 
the group of specimens here in question to a new genus and 
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species under the name of Paohy theca steUzmicans (Siteungs** 
berichte der nieJerrhein. Gesellsch. in Bonn, 1886). Even on 
the supposition that these appearances are organic, we should 
be unable to accept this name, either as regards the species or 
the genus, since it can be shown conclusively that the species 
is the Chwtetes stromatoporoides of Roemer while the name 
of Pachy theca has been preoccupied by Sir tloseph Hooker 
for certain problematical bodies from the Ludlow rocks of 
Britain f. 


EXPLANATION OF THE PLATES, 


Pi. ATE XV. 


F'ig. 1. Taiij^oiitial Hoction of Jt/taphuiopora cnnaHa^ Schlutor, enlai'ged 
twclvo timos. The heetiou is taken from the typt^-fipeoimeu of 
ChcHei^'s Lmiadcdeiy Elli., Jun., Foord, and is n’om the Devo- 
nian of Teignmouth. 

Fig, 1 a. Vei*tical w'ction of the same, similarly enlarged. 

Ftg. 2. TangeiUial section of a specimen of RhapJudopora crinnks^ 
Scldut., from the Middle Devonian of 8oteriich, in tlie lihtel, 
enlarged twelve times. The tubes are sonu^what larger than in 
the typical examples of R, (Tinahs ; but this would not appear 
to be a difference of s^n^cifu’ value. 

Fv^. 2 a. Vertical section of tbo same, similarly enlarged. 

Fig, a. Taugeutiol sei'tiou of a spe<'iuieu of RJiapUidopom mna/tf, 
Scluut., from Goiolsteiu, in the Eifel, enlarged twelve times. 
In this specimen, as in the preceding, the tube^ ai’e somewhat 
larger than in typical examples of the species, 

Fhg, 11 a. Vortical section of the same^ similarly enlarg((d. 

idg, 4. Tangential section of Rhaphidopora crinnlitSy Bchliit., var. actUe- 
aiUy Nich. & Foord, enlarged twelve times. Middle Devoniau, 
Gerolstein. 

Fig. 4 a. Part of the same section, enlarged twenty-four times. The 
dork trtuisverso bars visible here and there, crossing the walla of 
the tubes in tangential sections, ore not due to the presimoe of 
mural pores, but seem to be the result of minemliaation. 

Fig. 4 h. Vertical section of the same, enlargi*cl, twenty-four times, s, the 
cut extremity of one of the septal spines. 

Fig. 5. Tangential section fif a specimen of R, siromatopm^oideSf Boom., 
in wdiich the visceral c'hambers are open and tne walla distinct, 
enlarged twelve times. Middle Devonian, Gorolstein. 

Fig, 5 a. Part ol the same action, enlarged twenty-four times, showing 
the septal spines. 

Fig, 6 b. Vertical section of the same specimen, enlarged twelve times. 
In the upper portion of the section destructive infiltration has 
set in, and the visceral chambers are partially obliterated. 


* We have exAnained an example of R, eiromatoparoide^ kindly sent us 
by Professor Koemer himself, 

t Quart. Journ. Oool. 8oc. vol. ix. p. 12 (1868) ; ibid, voL xvii. p. 102 
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6. Tangential aoction of an example of R, OromatoporoideSf Roem., 
in which the visceral chambers and walls ore nearly normal, 
enlarged twelve times. The tubes are slightly below the average 
size. Middle llevonian, Teignmouth. 

Fig, 6 a. Vertical section of the same, similarly enlarged. 

F^, 7. Tangential section of a specimen of^ A Htromato^roideu^ Roem., 
in the formal condition, the tubes being of sli^tly larger than 
average size, enlarged twelve times. Middle Devonian, Gorol- 
stein. 

Fig. 7 a. Part of the same section, enlarged twenty times, and showing 
the walls in a mineralized condition. 


Plate XVI. 

Fig, 1. Tangential section of i2. stromatoporoides^ Roem., taken close to 
the surface of the specimen, eularged twelve times. In ptirt of 
the section figured the visceral cavities ore filled with the 
matiix, but in parts stellate crystallization has taken place, and 
the walls and visceral chambers are largely oblitfirattKi. 

Fig. I a. Part of a tangential section of the same specimen, enlarged 
twelve times. Owing to infiltration and crj-etallization the walls 
of the tubes appear thickened and the visceral chambers are 
partially obliterated. Curious rounded tubercles are also seen 
a I the auglc'^ of junction of the corallites. 

Fig. Ih, Part of another slide of the same specimen, enlarged twenty 
times. The tubes are partly filled with matrix and show dis- 
tinct walls (sometimes with twices of the primordial wall). In 
other parts of the section the tubo-cavities and walla ore largely 
obliterated by stellate crystallization. 

Fig. 1 c. Vertical section of tbe same specimen, enlarged twelve times. 
The dark vertical linos (v) repres^mt the axial lira's of the tube- 
cavities ; but in places portions of the visceral cliambers are not 
infiltrated with the darker destructive material, and still exhibit 
tabulfo (f). 

Fig. 2. Tangential section of M. stromatopormckHf Room., in the typical 
atdUmicam state, enlarged twelve times. The visceral cham- 
bers and walls are completely obliterated by stellate crystalliza- 
tion, Middle Devonian, tlerolstGin. 

Fig. 2 a. Part of another tangential section of the some sjrecinieu, enlarged 
twenty times. In this part of the section the tubes are much 
below the average size. On the right hand side of the figure 
the shdlate c^'stallization is completely developed ^ but towards 
tbe left the \'i8ceral chambers are not infiltrated with the darker 
material. The walls are obliterated throughout. 

Fig. Port of a tangential section of JC. Btromato^roidesy Room., enlarged 
twenty times. The walls of the cornlhtes are still quite recog- 
nizable, but the visceral chambers are occupied by stellate crys- 
tallization, the fibres of which strike through the walls and 
give to the latter the aspect of being crossed by transverse dark 
bars, Middle Devonian, Gerolstein. 

Fig. 4. Vertical section of a double colony of R. Birotmtoj^roidfs, Roem.. 
enlarged twelve times. The lower colony (A) is in the normal 
state; the upper colony (B) is in the ^UieUtnmam'^ state; and 
the two are separated ny a well-marked interval. In the upper 
colony the axes of the visceral cavities are marked by vertical 
dark lines (a), and the fainter lines (w) between each pair of 
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these indicate the position of the true tube-walls. Middle 
Devonian, Gorolstein. 

Fig. 5. Part of a tanfyential section of II. Ktromatoporoides^ Room., en- 
larg-ed twenty time*?. The specimen is in the sU'llimimm^^ 
state, but th(» walls of the tubes are visible. The peculiar 
rounded tuborcloM at the anp'los of junction of the (‘orallites are 
w(‘ll seen. Middle Devonian, Gerolstein. 

Fig. n. Part of a vortical section of a double colony of R, stromatofM^ 
rotdes, Roem., partly in the normal condition and partly in the 
steUimicmu ” state, enlarged twelve titites. Middle Devonian, 
(terolstein. 

Fuf. 7. Part of a vertical section of another example )f the same, simi- 
larly enlarged. Tn this spi'ciinen the slellnte crystalliiiation has 
not been comjdete, and the centres of the tube-cavities are par- 
tially unobliteraled and exhibit the remains of the tabuhe. 
Middle Dovonlaii, (ierolstein. 

Fig. rt. Pari of the surface of 7? Hfromifigm‘oidf.Sy eiilar^o^d forty times. 

Minute elevations are seen at the ang'les of junction of the 
corallitos ; but these* may be only the result of weathering. 
Middle Devonian, Gorolstein. 

[To be continued. ) 


XXXV. — Note on Orcynna thynnuB {L.). 

By Fkancih Day, 

It is always satisfactory to obtain reliable records of rare or 
little-known British fishes, especially wlien new facts have 
been ascertained as to their geographical distribution, exter- 
nal form or internal structure, &c. ; and I was therefore 
pleased to sec in your last month’s issue a paper by Dr. 
McIntosh on a male tunny {Orqpius thi/nnus) ^ 9 ket longy 
trawled off Pittenweom, in Scotland. In that paper some 
criticisms are offered upon my work on ^ British and Irish 
Fishes ’ and on my figure of the tunny, which observations I 
piopose briefly replying to so far as they affect myself. 

liut 1 must first observe that as no figure of tliis new speci- 
men is given, while tlic number of fin-rays is * ornittecl, no 
evidence is offered, except as to the size of the fish, that it was 
the tunny {Orcynus thynnus)^ ox the bonito {Thynnus pelamys)^ 
or even 1\ thannina^ which has been captured more than 
once off Denmark. An essential difference between the fishes 
forming the restricted genera Orcynus and Thynnus consists 
in those pertaining to the first having small teeth on the 
jaws, vomer^ and palatine bones,” while in the second there 
are small tectli on the jaws, palatine bones, but none on the 
vom&rN Dr. McIntosh observes of his example: — '^Thc 
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mucoua surface of the roof of the mouth has, in addition to 
the rasp-like teeth on the palatines, numerous hardened 
streaks from thin ossifications of the region ” {L c. p. 329). 
Consequently it would appear that it did not possess teeth on 
the vomer, 

1 now come to the questions raised respecting my figure, 
which, as I stated, was from a stuffed example in the national 
collection, and for stuffed fishes I think those of the tunny 
will bear comparison with others thus preserved but belonging 
to different genera ; and, while giving this opinion, I may add 
that I have often seen bonitos and their allies when freshly 
taken from tropical seas. Premising that I figured the 
tunny as closely as I was able from the stufied specimen 
without indulging in any fanciful representations,’^ in order 
to make it more closely resemble what I thought it might 
look like were it not stuffed, I have re-examined the British- 
Museum tunny, and with the following results, as any one 
can verify for himself should he desire to do so. Large 
specimens in spirit are not in that institution, for thus pre- 
serving them would be rather a useless waste of money, 
which remarks are still further applicable to collections be- 
longing to private individuals. 

The first dorsal fin again is stated to have weak spines. 

. . . the powerful nature of the first spine is conspicuous ” 
(if. c. p. 328) . 1 have shown it nearly twice as wide at its 

base as the second spine, and that is what exists in the 
British-Museum specimens, and to it the term powerfnV'^ is 
here quite misapplied. The bonito’s is much stronger than 
that of the tunny ; but even it cannot be termed ‘‘powerful,” 
for if so how could the first dorsal spines of such fishes as 
some of the Biluroids be described ? In fact I still think that 
the generic definition of “ weak spines ” to the tunny fishes 
as compared with those of other genera is literally correct. 

“ The premaxillary and maxillary region is too long in 
the figures of Cuvier and Valenciennes, as well as in Day’s ” 
(/. c. p. 328). In the largest British example from Wey- 
mouth (7 feet 4i inches from the snout to the base of the tail- 
fin) the distance from the eye to the end of the snout is 2 ^ in 
the length of the head, in a second stuffed specimen 3 feet 
1 inch Tong (computed as above) the length of the snout is 
just half of the entire length of the head to the postero- 
inferior end of the opercle, where it joins the subopercle ; con- 
sequently the length of this portion of the head agrees with 
that shown in Cuvier and Valenciennes’s work, and also with 
my own figure, but not with Dr. M‘lnto 8 h’s specimen. The 
eye is said to be “ too large ” in my figure ; here, again, it 



402 Mr. P, Day m Orcymm tliyimus (L.). 

agrees with the specimen. The head seems to be too long 
from the tip of the snout to the jposterior margin of the oper- 
culum ” (7. c. p. 328) ; he gives it as about 3-J in the distance 
to the base of the taiUfin, but I find it to be 3^ in the large 
specimen and 3^V the smaller fish, neither measurement 
agnjeing with the Pittenweem example. The teeth are com- 
paratively larger in small than in large examples, and I found 
them to be about 0*1 inch long in the upper jaw j conse- 
quently I do not think they ai'e fancifully repreaented^ 

The spines of the first dorsal fin “seem to have been 
unusually long anteriorly in the specimen figured by Day ’* 
(/. c. p. 329). In the largest fish 1 have referred to the 
length of the first dorsal spine is of the length of the fish 
(to the base of the caudal fin), and of the smaller fish 8|- ; while 
it is not quite 8 in my figure. Even Dr. McIntosh gives the 
height of the fiist dorsal as 10^ inches and the length of the 
fish to the base of the caudal fin at 94 inches. This would bo 
about equal to 8i ; and as I do not show it more than 8, I 
ciannot agree to its being “ unusually long anteriorly.’^ 

Not only does the anal fin in its size, as I have represented 
it, agree with the specimens, but also in its position, as “ a line 
running veitically from the anteiior marpn of trie anal fin 
runs behind the second dorsal ” (p. 329) in Dr, McIntosh’s 
specimen, but it does not do so in either of the British- 
Musoum fish. 

Dr. McIntosh, in the Ann. & Mag. Nat. Hist. 1885, xv. 
p. 433, inserted under the head of Gottus buhedis some remarks 
of mine on the breeding of C, ecorpius, which I now see he 
returns to the species under which I originally placed them. 
Professor Cossar Ewart, in the ^ ycotch Fishery Reports,’ 
criticised my figuic of Serranus cabrilla^ and efoubted my 
account of its gcograjihical distribution, asserting that he had 
obtained it fiom the north of Scotland ; fortunately he figured 
the specimen, which showed at a glance that it was Swaates 
norvegicus. Possibly when Dr. McIntosh’s fish is figured it 
will turn out to be a difierent fish from the tunny ; but 
if he had looked at the specimens in our national collection 
before so emphatically condemning my figure. I think he 
would have satisfied himself that I bad only followed nature 
and the work of the taxidermist, carefully measuring all 
points and reducing them by the aid of proportional com- 
passes to the size shown in my illustrated work. 
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XXXVI.-— on the PaUeozotc Bivalved Entomoatraca . — 
No. XXL On aome Silurian Genera and i^eciea*. By 
Prof. T. Eupebt Jones, F.R.S., and Dr. H. B. Holl, 
F.G.S. 

[Plates Xm. & XlV.t] 


Contents. 


Btrimda^ gen. nov., p. 403. 

1, &trepula concent pica, 8p. nov., 

p. 404. 

2. irregidaris, sp. nov., 

p. 404. 

8, heynehioidee, sp. nov., 

p, 405. 

4. BoUia Vinei, «p, nov., p. 40(i 

4 *. _ ^ var. mit%s, nov., 

p. 40Ci. 

J^acenttda, geii. nov., p. 407. 

5. Placenfula evcavata, J. & li., 

p. 407. 

6. JPinmitia tmiticulam, J. Ac II., 

p. 408. 

7. Rctmenana, J. & II., 

p. 408. 

8. fahuUna, sp. nov., p. 408. 

9. 'varidata, J. & 11,, p. 408. 


10 Primitia paudpwnctata, J. & 
H., n. 409. 

11. humilis, sp. nov., p. 409. 

12. valida, sp. no\., p. 409. 

12*, , \ar. brectata, nov., 

p. 410, 

12**. , var. angmtata, 

nov., )>. 410. 

1*1. icrsa, J. & H,, n. 410. 

14. nmhihcata, J. Sc H., 

p. 410. 

15. vrietata, J. Ac H., p. 411. 

16. ornata, sp. nov,, p. 411. 

17. oomnta, sp, nov., p, 411. 

18. sp. nov., p. 412. 

19. divorea, sp. nov., p. 412. 

20. scmmalum, Jones, p. 4 I 4 S. 

21. fnrcata, sp, no\., p. 418, 


In our continued examination of the numerous interesting 
^ecinions in the collections made by Messrs, J. Smith and 
G. R, Vine we find the following genera and species. The 
same numbers for the various assortments of Wenlock 
Shales in Mr. Vine’s collection arc used as in the Ann, & 
Mag. Nat. Hist., April 1886, namely ; — Shales over the 
Wenlock Limestone, nos. 24 and 46. Upper Wenlock 
Shales, nos. 25, 25*, 41, and 42 : Tickwood Beds. Middle 
Wenlock Shales, no. 43 : Coalbrook-Dale Beds. Lower Wen- 
lock Shales, nos. 22, 36, 37, 38, 40 : Buildwas Beds.’’ 


Stbepula, gen. nov. 

Certain s^cimens, namely PI. XIII. figs. 1, 4, 0, 7, 8, and 
9, were at first looked upon as belonging to Kirkbve^ to some 
forms of which genus (for example fig. 19, pi. iii, Ann. & 


* For No, XX. see Ann, Sc Mag. Nat. Hist, for April 1886, p, 887. 

t These Plates have been drawn with the aid of a grant itom the 
Koyal Sodely for the illastration of Fossil Entomostraca. 
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Mag* Nat. Hist. ser. 6, voL xv. p. 189) tliey assimilatei 
though they want the usual subcentral pit. K. rigida^ J. & 
K.j L fig, 18, is also such a pitless form, and may belong 
to the same group as these Silurian allies of Kirkoya. K. 
Jibula {op. du ser. 4, vol. iii. pi. xv. fig. 9, p. 224), from the 
Uppor-Ludlow beds near Malvern, holds its own as a species 
of this genus. 

The quasi-Kirkbyan specimens here noticed may be grouped 
under the new generic name of Stukpula 

The carapace-valves are slightly convex, suboblong, with 
rounded ends, or sethicdliptical, that is, less boldly curved at 
one end than at the other, and bear narrow often trenchant 
ridges. These are sometimes concentric with the lower mar- 
gin, in other cases partly concentric and partly irregular. 
They run into the slightly thickened dorsal margin. The 
intervening furrows form broad valleys and a subcentral 
tubercle^ or oven a lobular swelling is sometimes present. 
The cluef ridge is a free supramarginal lamina, standing 
outwards and downwards, and hiding the real marginal edge 
in the side view. The edge view of the bivalved carapace is 
nanow-ovatc, cross-barred at the sides with ridges, some 
straight and parallel, some oblique and divergent (PL XIII, 
figs. 8 hy 9 6). 

1. Strepulxi conceniricay sp, nov. 

(PI, XIII. figs. 1 a, 1 by 4, 6.) 

{ Fig. 1 f Length 12. Height?. Thickness 
Fig. 4 : Length 19. Height 9. 

Fig. (3: Length 24. Height U. 

Three concentric but not quite symmetrical narrow ridges 
are here present (including the supramarginal lamina}, some- 
tim(‘s showing a tendency to sport ” or branch, and even to 
have a connecting isthmus here and there. A small central 
tubercle is seen in fig. 1 a. 

This species occurs in Mr. Smithes collection: — no, llg, 
Lincoln Hill, Ironbridge ; no. 42, railway-cutting, side of 
•Severn, Ironbridge ; and no. SSa, Woolhope. 


2. Sirepula irregularisy sp. nov. 

(PL XIII. figs. 6, 7, 8 a, 86, 9 a, 9 6, 9 c, and 15.) 


Proportions : 


Fig. 8 : L. 20. 
Fig. 9 : L. 24, 


11. 12. Th. 10. 
H. 12. Th. 10. 


• piminutivc* of Strepa (Lat.), a stirrup, from the loop-like pattern of 
the ridges, 

t If these proportional numbers be divided by 15 , the resulti will be 
measuromeuts in a millimetre and parts of a milumetre. 
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The typical ridging here seems to be (within the supratnar* 
ginal outstanding ridge) an inner, irregularly oonoentric, and 
an innermost, variable, three-limbed ridge, like a curved 
trident or a distorted CO? ^hin and some trenchant. A 
lobular swelling rises within the arms of the tripaitite ridge In 
fig. 7. In all cases tlio surface is coarsely reticulate. In 
fig. 8 the supramarginal ridge is so prominent as to be ver^ 
evident at the sides in the dorsal view (fig. 8 ^) ; in fig. 9 it 
stands out in the ventral view {9 c), but not in the dorsal 
aspect (9Z>). 

Figs. 5 and 15 are interiors of such valves as fig. 7. The 
reticulate ornament is partly visible through the test in these 
specimens. 

This species occurs in Mr. Smith’s collection — no. lli,a.fi, 
and no. 70, Lincoln Hill, Ironbridge ; and in Mr. Vine’s 
collection, XLIX, bed no. 25. 

The late J. (x. O. Linnarssori described and figured an 
analogous form as Beyrivhia cosiata from the Beyrichia'^ 
limestone of Angelin’s stage ‘‘Regio Trinucleorum Da(?) ” 
of the Lower Silurian (or Cambrian) of West Gothland. Sea 
Kongl. Svenska Veteriskaps-Akad. Handlingar, vol. viii. 
1869, p. 85, pi. ii. fig. 67. 


3. Strepula beyrichioides. sp. nov. 
(PI, XIII. figs. 2 and 3.) 


Proportions : 


Fig. 2 : L. 9. 
Fig. 3 : L. 16. 


II. 5. 
H. 10. 


In fig. 2 we have a small, neat, almost semicircular valve, 
bearing tv\o concentric ridges — one outstanding^ sharp, and 
above and parallel with the ventral margin, which it hides; 
the other less regular and not quite entire, within the formei* 
An oval isolated lobe occupies the centre of the valve. 

This form comes near to Strepula concentrica on one hand, 
and on the other to some of the varieties of Beyrichia Klcedeni^ 
especially as one end of tlie inner ridge is sublobular, faintly 
imitating the gigot-\oh^^ The outstanding supramarginal 
ridge, the almost continuous inner ridge formed by the two 
end lobes, and the isolation of the central lobe, taken alto- 
gether, give it a peculiar character. 

Fig. 3 shows a larger form, somewhat similar in outline 
and general aspect to fig. 2. Here the outer or supramarginal 
ridge is strongly prominent, and two asymmetrical, obliquely 
transverse, nairow, rough lol>es almost moot below an isolated, 
guttiiorhi, subcentral lone. 

Ann. {& Mag. N. Hiat. Ser. 5. Vol. xvii. 
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A» it IB poBsible that by development in age the small form 
(fig. 2) might have approximated to the larger form (fig. 8), 
wo associate them together under the name of Strepula hey- 
richioidee — in the first place as having reference to their exhi- 
biting the concentric ringing of the new genus Strepula^ and, 
secondly, a somewhat trilobate form like some Beyrichtm.' 

In both cases (figs. 2 and 3) the dorsal edge view is like 
that of a three-lobed Beyrichta. 

Sir. heyrichioides is rare in the Smith Coll., no. lla,*, Lin- 
coln Hill*, Tronbridge ; and VineColK LXViu, Tickwood Beds ; 
LXVilii, Tickwood Beds. 

4. BolUa t VineA^ sp. nov. (PI. XIII. fig. 14.) 

Proportions : — L. 10. II. 6. 

Carapace- valve small, suboblong, with well-curved ventral 
border ; flattish and thick ; surface reticulated. The bilobu- 
lar, semicircular, central ridge is proportionally small, but 
very distinct. The supramarginal ridge is thick, and the 
meshes of the reticulate sculpture enlarge along a line just 
within it, forming there a senes of pits. There is a specimen 
fixed on a piece of shell in the vine Coll. xxxiVj, bed no* 
37 ; also one specimen in the Smith Coll. no. 558, Woolhope. 

4^. Bollia Ftnet, vtir. mitxsj nov. (PI. XIII. fig. 13.) 

Proportions : — L. 11. H. 6. 

This little oblong valve is slightly longer in proportion than 
B, Vtneiy and the outer of the two curved ridges is within the 
margin and less pronounced; the sculpture also is weaker 
and more uniform. There is another specimen in which these 
features are still less pronounced, but they are essentially the 
same as in the foiegoing B. Vineu vine Coll. XXXIV,, 
bed no. 37. 

Among the small figures of Silurian Entomostraca from 
Scandinavia in pi. v. illustrating K. Haupt’s Die Fauna 
dea Graptolithen-Gesteines,” &c,, in vol. liv. of the ^Neuc# 
Lausitzisches Magazin ’ (8vo, Gorlitz, 1878), there are two 
that look like Bollia at first sight, namely figs, 9 a, 6 ; but 
they appear to have a small suboentral lobe low down Within 
the curved ridge. The specimens seem to have been about 
2 milhm. long. Fig. 11 also in the same plate may possibly 
illustrate an allied form, but no cuived ridge is yisible. This 

t For BMa see Ann, & Mag. Nat. Hist, for April 1806, p. 360. 
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ipecimen may have l>een about 1*5 railliwi. long. No descrip- 
tions are given, but figs. 9jji, i, were supposed to be Be^richia 
Kksdeni^ and fig. 11 was referred to as a Beyrioht'i^ with the 
two little knobs more to one aide than shown by the 
draughtsman. 


Placentula, gen. nov. 

paw, Jones & IIoll, Ann. & Mag. Nat. Hist., March 18(30, 

p. 222. 

Valves suborbicular, nearly semicircular on the ventral 
border, straight on the dorsal margin inside, but projecting 
with unequal and variable angles at the outer dorsal region. 
Surface flat or slightly convex, surrounded by a i*aiscd rim, 
which slopes down suddenly outside to the edge of the valve. 
This rim encloses a depressed and reticulated area, and in or 
near the antero-dorsal region there is a small depression de- 
fined by a raised loop-like bolder. Within certain bounds 
all these features are variable in different individuals. 

The littlejoop looks like the curved ridge of Bollia pushed 
away out of place, and in some cases la almost obsolete. 
Though apparently near to the little Bollimot figs. 13 and 14, 
yet this lorm can scarcely belong to that genus, as the loop 
touches and runs into the dorsal border; and the general 
shape is different. We do not now think that it finds its 
right place in Primitta^ and prefer to regard it as distinct 
under the new generic name of Placentula (Lat., a little 
cake). 


5. Placentula c,rca?;a<a,#%Xone8 and Holl. 

(PI. XIII, figs. 10 a, 106, 11, 12, and 16.) 

Primitia ex^fimta. J. & H., Ann. & Mag, Nat. Hist. sor. 4, vol. iii* 
18C9, p. 222, pi. XV, tigg, 10 a, 6, c. 

(•Figs. 10, 11, 12: L. 11. H. 7. Th. 5. 

Proportions : < Fig. 16 : . . • L. 15. II. 10. 

(^Original specimen : L. 14. H. 9. Th. 6. 

These little bun-shaped carapaces often differ slightly from 
the specimen first described and figured, the dorsal sulcus 
being clearly defined by a narrow, raised, slightly oblique 
loop ; and the raised marginal rim is more distinctly marked 
in several individuals, but not more so in others. 

This is a variable species, individuals differing in siae, 
outline, relative convexity, the strength of the loop and of the 
supramarginal border, and in the intensity of sculpture. 
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The larger specimen (fig. 16) of an interior has the straight 
dorsal edge, and shows a swollen dorsal region, as in fig. 11 . 

This species is not uncommon in bed 2 /)*, Vine Ooll., 
XXIX ; and at Woolhope, Smith Coll. no. 66 and no. 72 ; 
also at Lincoln Hill, Ironbridge, no, 70. 


G. Primitia^ lenficularts^ Jones and IIoll. 

(PI. XIV. figs. 1 a, 1 b.) 

Prxmitia J. & II., Ann. & Mag. Nat. Ilittt. ser. 4, vol. iii. 

IHOO, p. 219, woodcut^, figs. 4fl, t. 

fFig. 1 :L. 17. H. 15. Th. 9. 

Proportions ; ^ jggy . l. 19. 11. 14. Th. 10. 

Some specimens closely corresponding in side view and 
profiles with those desciibed and figured in 1869 occur in the 
Smith Coll. no. 39, Dudley Castle ; no. 68 , railway-cutting, 
side of Severn, Ironbridge j no. 59, Keel Shale, Malvern 
Tunnel; no. 71, Sedgeley (Wenlock Shale): in the Vine 
Coll. XXXli, a, bed no. 25 ; xxxill, bed no. 25* ; and nxYl®, 
Tick wood Beds. Most abundantly in nos. 58 and 59. 


7. Primitia Rmmeriana^ Jones and Holl. 

Primitia Rcrmetianay J, & II., Ann. & Mag. Nat. Hist. sor. 8, vol, xvi, 
1866, p. 422, pi. xiii, figs. 8 a, &. 

Propoilions : — L. 17. H. 13. Th. 6 . 

This occurs in the Vine Coll, xxxil, bed no, 46 ; LXVs.o, 
Shale over the Wenlock Limestone ; and LVI, bed no. 46. 


8 . Pnmtiia faiuUnaj sp. nov. 

(PI. Xly. figs. 2 a, 2 t.) 

Proportions : — L. 15. H. 10 . Th. 6 . 

This is a rather small, bean-shaped, compressed, ovate- 
oblong Primitia, near P, variolate., i . & H., in general as[>ect, 
but it is much more compressed at the ends, especially ante- 
riorly, and has a smooth surface. The edge view is nmow- 
ovate, acute at each end. 

This is found in some numbers in Smith’s Coll. no. 48, 
Dudley Tunnel; and in Vine Coll., UVi * 4 , bed no. 37. 

9 . Primitia variolata, Jones and Holl, 

Primitia variolafa, J. & II. Ann. & Mag. Nat. Hist. ser. 8, vol. xvj, 
1865, p. 418, pi, xiii. figs. 6 a, b. 

Proportions : — L. 11. H. 7*5. Th, 4*6. 

t For Primilia see Ann. & Mag. Nat. Hist. ser. 8, vol. xvi. 1086, 
p. 416. ’ 
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f^rescnt in the Smith Coll. no. 86 , railway-cutting, side of 
l^vern, Ironbridge; and in Vine Coll, LXV 4 & 11 , Shales over 
the Wenlock Limestone. 

10 . Primitta paucipunc^atay Jones and HolL 
(PI. XIV. figs. 3 a, 3 5.) 

Primitia mriolataj var. pmcipunctatay J, & H. cp. ott, p. 419, pi, xiii. 
figs. 0 c, 6 rf. 

/Fig.3:L.14. H. 8 . Tli. 7. 
ortions : j iggs . l, i 3 _ jj, 8 . Th. 6 . 

We find that perfect specimens do not po‘«sess the supposed 
antero-dorsal rim or marginal extension indicated in fig. 6 c, 
above quoted. 1 ho absence of a rim and its more ovate out- 
line, besides its oruanient, distinguish it from P. vanolata^ 
and being constant in occurrence it may fairly claim a specific 
standing. 

It occurs in the Vine Coll, xxili^a, bed 25 (common) ; XXtri, 
bed 26^ (not rare) ; and LXViu&u, Tickwood Beds. 


# 11 . Primitia humilis, sp. nov. 

(PI. XIV. figs. 6 a, 6 5, y a, 9 5, 9 c.) 


Proportions : 


f Fig. 6 : L. 10. 
t Fig. 9 : L. 14. 


H. 6 . 
H. 8. 


Th. 4. 
Th. 6 . 


Valves nearly oblong, but rounded at the ends; not very 
convex, compressed forward, steep at the edges, but less so 
anteriorly. Sulcus constricted dorsally, so as to form a rather 
deep subcentral pit. Dorsal view cuneiform, rounded at the 
thin end (anterior), and truncate behind. This is not a rare 
form. Some few specimens show a very faint punctation. 
Fig. 9 c shows an interior, with the dorsal edge and its hinge- 
line. Figs. 6 a, 5, evidently represent a young form of the 
same lowly but characteristic species. In the Smith Coll, 
no. 61, there are two very small individuals from Woolhope. 
In the Vine Coll, xxv, bed no. 25 ; XXXVI4, bed no. 37 ; 
LXIII, bed no. 25 ; LXIV4. 8. 9 , bed no. 37. 


12. Primitia valida^ sp. nov. 

(PI. XIV. figs. 7 a, 7 5, 1 c.) 

Proportions :--L. 18. H. 12. Th. 10. 


A large, thick, Leperditioid Primitia^ very convex along 


lug. Valves marked with a shallow, broad, subcentral pit. 
'Oftrapace half as long again as high, and almost as thick as 
iJgh. Edge view subovate, shaiq) in front ; end view sharp 
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above, tumid below. Slight marginal rim traceable in soini 
specimens. This is near P. umMUcata^ but is squarer, thicfartr 
ventrally^ and always more or less reticulated. 

In Smith Coll. no. 69, Woolhope (poor variety) ; no.76<pMrt^ 
Lincoln Hill, Iionbridgc. Vine Coll, xxvn, bed no. 46 (4 
variety); xx\xiii, 2 , 8 , bed no* 46; LX Via, Shales over the 
Wenlock Limestone; and Lxvu, bed no. 46 (including a 
variety). 

12^. Primitia validay var. breviata^ nov. 

(PI. XIV. figs. 8 a, 8 h.) 

Propoitions: — L. 13. H. 9. Th. 8 . 

This agrees with P. valida in all lespects, except in being 
smaller and relatively shorter, and not showing the central 
dcpiession. 

Vine Coll. xxvri,j, 3 , bed no. 46 ; LXVu ipart), Shales over 
the Wenlock Limestone. 

12 ^^. Primitia valida^ var. angustatay nov. 

(PL XIV. figs. 4 a, 46.) ^ 

Proportions : — L. 14. 11, 8 . Th. 6 . 

Ill this the relative height and thickness of the valves are 
much less than in the two foregoing forms ; otherwise the 
features are closely similar. The usual depression on the 
valves is here subcentral, towards the autero-dorsal region^ 
and is more open and undefined. 

Vine Coll. xxvni 4 , bed no. 46 ; lxV ;3 Shales over the 
Wenlock Limestone. 

13. Primitia tersay Jones and Holl. 

Primttux term^ J. & H , Ann. & Mag. Nat. Hist, ser, 8 , vol, xvi. I 8661 , 
p. 421, pi xiu. figs S ay by c 

Proportions : — L. 14. H. 9. Th. 9 . 

This occurs at the railway-cutting, side of Severn, Iron- 
bridge, no, 78, Smith Coll., with a quit© or nearly smooth 
surface; but a reticulate variety occurs in no. 7o, Dudley 
Tunnel. 


. 14. Primitia umhilicatay Jones and Holl. 

Primttta umbiUeatay J. & H. tgt. at, p. 420, pi. xiii. figs. 2 

Proportions : — L, 15. H. 11 . Th. 9 . 

This occurs as a reticulated variety in the Smith CoUeeti 0 «t| 
no, 73, railway-cutting, side of Severn, Ironbridge, end no* 
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'®|||81ey Tunnel. In nos. 26 and 78, railway-cutting, side of 
Ijpiftndge, it is smooth. In the Vine Collection 
Tickwood Beds, it is also present. 

T 151 Pnmitia crutata^ Jones and IToll. 

JRmtfia vmtata^ J. & IT op cit iif^s 1 hj o, 

I Proportions :~L 15. IL 11-25. Th. 11-5. 

jfliis well-marked species is rathei abundant in some of the 
^hidv^ (Tickwood Beds) in Vine Coll, xxx and Lxvi;, in 
bol|| cases showing delicate toothing on the front margin of 
eacfe valve. 

16. Primiiia ornataj sp. nov. (PI. XIV. fig. 6 ) 
Pioportions: — L. 10. H. 6. 

A small, moderately and equally convex, suboblong, Leper- 
ditioid form , straight at the back, with a long liinge-line ; 
curved on the fiee edges ; the ventral longest and gently 
curved; ends neaily semicircular, but the posterior boldest. 
Suiface coifraely reticulated with neat me^ihes and boidered 
with a slight uin. Doisal sulcus median and vaiiable, some- 
times ending in a definite centxal pit, sometimes lepiesented 
only by a subuinbilical hollow. 

Though near to P. variolafa, tins is distinguished by its 
shape, oniament, and small size. The dorsal profile oi the 
carapace is a nairow oblong with rounded ends. 

In the Vine Coll, xxiv, bed 25 ; Smith Coll, nos 55 and 
72, Woolhope, and no. 76 (part), Lincoln Hill, Ironbndge. It 
is not common. 


17. Pnmtita cornutay sp. nov, 

(PI. XIV. figs. 12a, 125, and tig. 18 (young).) 

p"ig. 12; L. 18. H. 10. Th. 7, and be- 
Proportions: < tween the tips 11. 

CFig,13;L.9. H.6. 

Carapace semiovate, straight on the back, elliptieally curved 
on the free edges, being semiciicular behind, and broadly and 
obliquely curved on the ventral and anterior margins up to 
t,be antero-dorsal angle. Burface finely reticulate, with some 
meshes larger here and there, forming small pits ; convex 
Iiehittd, compressed in front, excepting that the antero-ventral 
region of eacli valve bears an outstanding sharp tubeicle. 
j jlnothcr, but shorter, tubercle pi ejects from each postero-doraal 
iifigion. Hence the dorsal view (fig. 12 5) gives a bluntly 
Ipi^axided end behind, and a sharp trout end, with the lateral 
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horn-like projections at the anterior third reaching furtherjpw; 
than those l)ehind. m 

The small specimen (fig. 13), though smooth and hami^ 
the antero-ventral tubercle undeveloped, is sufficientljmke 
fhe foregoing to be regarded as a young form or an anjfcted 
dwarf. This specimen (from bed no. 37 ?) has been losf 
P. (u)rnuta is represented by a unique carapace in the||rme 
Collection, xxxv^ bed no. 40. W 

We connect this and the two following species withpFVf- 
mitia^ regarding the tubercles as representing essentially the 
elevated sides of the modified dorsal furrow. | 

18. Ptimitia wqualis^ sp. nov. 

(PI. XIV. figs. 11a, ll/>.) 

Proportions : — L. l(i. II. 9. Th. 5, and between tlie tips 6. 

This is Leperditioid in shape, and like P. validuy var. an^UB^ 
taiay in lateral aspect, but differing in dorsal outline. It has 
two equal, prominent, rounded ttmcrcles in the middle-dorSal 
region, almost in a line, marking off thirds of the length, and 
connected below by a feebly-raised loop-like ridge, curving 
over the centre of the valve. 33ie dorsal aspect is narrow-* 
ovate, witli the four outstanding tubercles symmetrically die- 
posed in fore and aft pairs. The surface is finely reticulated^ 
and the hinge-line delicately denticulate. 

Smith Coll,, no. 37, railway-cutting, Coalbrook Dale ; and 
no. 38, railway-cutting, side of Severn, Iron bridge. Hare, 
This species reminds us of P, bicornisy Jones (Ann. & 
Mag. Nat. Hist. ser. 2, vul. xvi. p. 173, 1855, nl. vi, fig. 23)^ 
from the Lower Silurian ; but, besides other tlifferences, the 
proportions of the latter are: L. 18'75, H. 9*25. Th. 9’25. 
The faint loop, evidently a family link with fJoUiay Plaoen^ 
tuJay and Strepvlay serves to show that the centro-dorsal 
sulcus is not quite obsolete in these cornute PtimilioB, It ia 
more definitely marked in the allied P. bicornu and P, mun-> 
duluy Jones {op, cit, figs. 23, 28-31). 

19. Primitia diversay sp. nov. 

(PI. XIV. figs. 10 a, 10/?, 10 c.) 

Proportions : — L. 14, II. 7. Th. 6, and between the tips 8# 
Valves straight-backed, Leperditioid, and subconvex. Sur-* 
face finely reticulated or marked with small scattered pits; 
irregularly undulate, and rising into two unequal tubercles, 
one near the middle of the front third, the other low down on 
the hinder third. Dorsal view of the closed carapace uarroiT- 
ovate, with lateral, projecting, unequal tubercles. 

In the Vine Ooliection xxxvii, 2 , 3 ,and xxxvii, bed no. 
also LXiv, Buildwas Beds. Itather common. 
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20. Primttia aemmulum, Jones. 

(PI. XIV. figs. 14 a, 145, 14 c.) 

* Mfyrichia seminulum^ Jones, Ann. & Mag. Nat. Hist. eer. 2, vol, xvi. 
1855, p. 178, pi. \i. fig. 24. 

setntmmtn, J. « If., op. dt. aer. 8, vol. xvi. 1865, p. 418. 

(Fig. 14a, . . L. 17. H. 10. Th. 8. 

Proportions: < Fig. I4c: . . . . L. 14. H. 9. 

(^Figured in 1855: L. 18 75. H. 11'25. 

The original description of this pretty little sinnicircular 
Primitia needs to be supplemented only by the remarks, that 
the present sjx'cirnens are clearly and elegantly reticulated ; 
that the dorsal siilens traverses lather more than a third of the 
height of the valve and is not always quite straight ; and, 
lastly, that the individuals vary in relative length. Fig. 14 c 
is the outline of a short valve. 

Smith Coll. no. 26, railway-cutting, side of Severn, Iron- 
bridge (worn) ; no. 55, Lincoln Hill, Ironbridge ; no. 64. 
Woolhopc; no. 74, Wren’s Nest, Dudley; no. 75, Benthall 
Edge. An abundant species. 

21. Prhnitia f areata^ sp. nov. 

(PL XIV. figs. 15(7, 15 6.) 

Proportions : — L. 19. H. 9. Th. 8. 

This unique carapace is skiff-shaped, with a straight back 
and elliptical lower margin, which curves up sharply behind, 
and much more gently and slopingly to the projecting antero- 
doisal angle. Tlie valves are fully convex in the hinder two 
thirds, but are compressed in front. Tiie surface is smooth, 
and impressed at the middle of the back with a well-marked 
sulcus, which widens out into a shallow fork at about the 
nuddl<5^ of the valve. A neat rim borders the free edge. Dorsal 
view Bubovate, acute in front, straight at the sides, and 
roundljr truncate btdiind. The valves remaining slightly 
apart in the figured specimen give a sliglitly deeper outline 
in fig. 15 a at first siglit than is real. 

Smith Coll. no. 43, Dudley Tunnel, 

EXl^LANATION OF THE PLATES. 

[The figures are magnified aboutr 15 diameters, J 

platb xm. 

Fig. 1. Str€joyla oimoentrica, gen. et ap. nov. Carapace : n. lateral view, 
left valve outwards; 6, dwaal view. iSnuth Coll. no. 42, rail- 
way-cutting, side of Severn, Ironbridge. 

Fig. 2. Stmmh h^richioidet^^ sp. nov. ^Kight valve. Smith Coll. no. IL, 
Lincoln Hill^ Ironbridge. 

Fig. 3. The same. Kight valve. Smith Coll. no. 11., Lincoln Hill. 
Ironbridtfe. 
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4. Strepula oonmUrioa^ Bp. nov. Bight valve. Smith OoU. no. 
Lincoln Hill, Ironbndgo. 

Fig, 5. Stremda irregularis^ sp. nov. Interior of right valve. Smith 
Ooll, no. llj, Lincoln Hill, Ironbridgo. ♦ 

Fig, 0. Strepula concentrica^ Hp. nov. Right valve. Smith Ooll. no. SSji 
Woolhopo. 

Fig, 7. Stre/mla irregularis, sp nov. Loft valve. Smith Ooll. no. 11,, 
Lincoln Hill, Ironbndgo. 

Fig. B. 'rh(‘ same. CJaitipace : a, right valve ; ft, doraal view. Smith 

Ooll. no. 11 ,, Lincoln Hill, ironbridge. 

Fig, 9. The aame. Carapace : a, right val\ e ; ft, dorsal view ; c, ventral 
view, Vine Ooll. xxix, bed 2/>. 

Fig, 10. IHaernhUa ejccamia, J. 11. Oarapace: a, left valve; ft, dorsal 
view. Vine Ooll. xxix,, bed 2r)*. 

Fig. 11. The ftamo. Right valve. Vine Coll. xxiXj, bed 26*. 

12. The same. Right valve. Vine Ooll. xxix^, b(*d 26^ 

Fig. Id. liolha Vinei, var. mitts, sp. el var. nov. iiight valve. Vine 
Coll. XXXI v„ bed 57. 

Fig, 14. Bdlia Viuei, sp. iiov. Left valve. Vine Coll, xxxiv„, Ix^d 37. 

Fig, Strepula irregularis, sp. nov. Interior of right valve. Smith 
Coll. no. 70, Lincoln Iiill, Ironbndge. 

Fig, 10. JHamituta excarata, J. & II. Interior of right valve. Smith 
(-olL no. 00, \VoolhojH\ 

PnAxn XIV. 

Fig. 1. Pinmitia lentioularis, J. & II. Cat apace (not reticulate): a, left 
valve ; ft, dorsal view. Vine Coll, xxxi,, bed 25, 

Fig, 2. Primitta falmltm, sp. nov. Carapace : a, right valve; ft, ventral 
view. Smith Coll. no. 4Bi, a, Uudley Tunnel. 

Fig. 8. Primitia paiwipundata, J. ll. Carapace : a, right valve ; ft, 
ventral view. Vine Coll, xxui, 9 , bed 25. 

Fig, 4. Primitia vaiida, \ ar. angmtata, nov. Carapace : a, left valve ; ft, 
end view. Vine Coll, xxvin^, bed 40. 

Fig. 5. Pnmitia ornata, sp. nov. Right valve. Vine Coll, xxiv, bed 25. 

Fig* 0* Pf'imitia humilvt, sp. nov. a, right valve ; ft, edge view. Vine 
(Joll. XXV, bed 25. 

Fig. 7, Primitui ralida, sp. nov. Carapace : a, left valve ; ft, edge view ; 
c, end view, vine Ooll. xxviiij, bed 40. 

Fig. 8. Pimitia vaiida, var. hreviata. Carapace : a, right valve ; J, edge 
view. Vine OoU. xxvi„, bod 40. 

Fig. 9. Primitia kumilis, sp. nov. a, right valve; ft, edge viewW cara- 
pace ; c, interior of left valve, filled with matrix [too convex 
above]. Vine CoU. nxtu, bed 25. 

Mg. 10. Primitia diversg, sp. nov. a, i%ht valve ; ft, dorsal view; c, 
ventral view. Different individuals. Vine OoU. xxxvtjLxa, 
bod 87. 

Mg, 11. Primitia cequalis, sp. nov. Carapace: «, right xalve; ft, dorsal 
view. Smith Ooll. no, 88, railway-cutting, Ironbridge. 

Mg. 12. Primitia cornida. sp. nov. Carapace : o, right valve ; ft, dorsal 
view. Vine Ooll. xxxv, bed 40. 

13. The same, young. Right valve. Bed 87 P (Specimen lost) 

Fig.^L Primitia seminulum, Jones. Carapace; a, left valve; ft, dorittl 

view ; c, outline of a short right valve, Smith Coll. no. 54, 
Vi oolhope. 

Fig, 15* Primitia furcata, sp. nov* Carapace: a, right valve outwards, 
and edge of left valve pfitly seen; ft, dorsal view. Smith OoUt. 
no. 48, Dudley Tunnel, 
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XXXVII.— -uVieu? Neotropical GurcuUonidce , — Part VI. 
- By Fkancis P. Pascoe. 


BliACHYPKRIN^ 


Ck\ ptorhynchinab. 


Athetotes^ n. a. 

r globicollia 

I^L^lactiis, n. g , 
a))iuu8 &c. 
Bysphiles, n g. 
feriugatUH 


for Cyphns bi 


Elytrocoptus prolifer. 
Cyphorhyncbiui duiriw. 

crasauH. 

Oryptacnift acopa. 
Diaporoma, n g 
dwtincta. 


EumHiNrNA: 

ifCtiomerua, n. g 
nodoftiia, 

Bklinas 

Homalocorus punotum. 

Magdalin.®. 

LflamoBaooua blandua. 

nifeaceiia. 

ebenua 

OttOLINAS. 

Choi us Obprthuni. 

— inegaspUua. 

— cnneaoena. 
Erethistea amplicollis. 


Zygopinac. 

Piazurua atfdlarla 

Iffitua. 

sacer. 

di versus. 

Bauidinj*. 

Bans uiagister. 

fervida 

Eurhuius cupripes. 

eximiua. 

Qanyniola, u, g. 

nitida, 

Madarid^ 
Eutoxus corax. 


Athetetes. 

iVawpacto similis Bed diffeit. Ttbup oorbellw oavemosis, et 

elytra quam prothorax baud latiora. 

This genus agrees with the typical species of Naupacfm in 
its lon^ and slender antenna) and the great length of the 
second joint of the funicle compared to the first. All others 
not possessing these character should be excluded from that 

f enus, as well us those whose elytra are not broader at the 
ase than the prothorax. Some of tlic latter, like N. duriue^ 
have been referred to Earymetopus^^ and others, likeiV. 
tosm^ to Pantoplanea, In these genera the corbels are open, 

a This genus of Scbonherr'a has been cha^d in the ^ Munioh Oata- 
Icgue ' into MHopomurye as being too near J^rymetopon, If every name 
among the 80.000 genera of anixmfis is, from a mere similarity of sound, 
to W changed, except the original, there can be no certainty for many 
now famil^ names ; what will be suttciently clear for some will not for 
o^rs, for whom such changes are a delight 
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as in Naupactus^ I am not quite sure that what appears to 
be a minute transverse scutelfum is really one, 

Atlietetes globicolUa. 

A. oblongus, piccus, squatnis griseia haud dense vestitua ; autennas 
funiculo ariiculo aecundo qiiam prime triple lengiore. Ix)ag. 4 
liri. 

Hah, Mexico. 

Oblong, pitchy, clothed with greyish approximate scales ; 
rostrum flat in front, bounded on each side by two sharply 
defined lines; antennes very slender, the scape extending to 
the prothorax, the second joint of the funicle three limes 
as long as the first, the three next equal in length, but to- 
gether not longer than the second, the last two shorter, C8[>e- 
cially the sixtli, club oblong-ovate ; j)rothoriix globose, the 
apex and base truncate ; scutelluin inconspicuous ; elytra 
narrower than the prothorax, gradually rounded from the 
middle, convex, seriate-punctate, punctures small ; legs with 
sparse scales, the anterior much longer, with glaucous green 
scales, and their femora thicker than the others. 

Melactuh. 

This generic name is proposed for Gyphua bispinua and 
Cyphua luyuOris, but the corbels of the posterior tibiee being 
open, as in Naupactua, it is to the neighbourhood of that genua 
that, as Lacordaire has pointed out, it must be referred 
(see Geii. vi. p. 115). 


Dysphiles. 

Omli depressi. Eoatmm craasiuRculum, scrobes arouatss, infra 
oeulos attingentes. Antevnop mcdiocres, funiculo articulis duobus 
ultimis transversis. Prothoraa^ rotundatus, apiee basique trun- 
catus, Scutelhim invisum. Mytra breviter ovata, baai quam pro- 
thorax haud latiora. Ahdomm segmento seoundo quam tertio 
quartoque conjunctis cpquali. Pedes breves ; femora crassa ; tihice 
flexuosae ; tarsi lati ; unguicuh liberi. 

Bastactes is probably the nearest ally of this genus ; but in 
that genus the scrobe does not reach the eye, and the three 
intei mediate segments of the abdomen are equal in length; 
the form of the prothorax and elytra are also very different, 
and, which is of less consequence, the last joint of the funicle 
is elongate. I..acordaire is ir^error in saying there is no scu- 
tellum ; it is distinct enough in a fresh specimen, and covered 
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with silaceous scales. In DyephiUs the elytra form a deep 
cavity which should be occupied by the scutellum. 

DyspMlee ferrugatua, 

D, breviusoulus, tomonto rufo-brunnoo dense tectus, supra tuber- 
oulis plurimiBinstnictus ; capita supra oculos producto. liOng. 2 
lin. 

Hab. Brazil. 

Rather closely covered with a reddish-brown tomeu- 

tum ; head slightly produced over the eye; rosti urn broadly 
excavated at the side (sometimes filled in by an excess of 
tomentum) ; antennaj ferruginous; prothorax roughly tuber- 
culate, rounded at the sides ; eljtra very short, ovate, mode- 
rately convex, suddenly declivous behind, studded with 
unecjual tubeicles, each bearing a stiff curved seta, the inter- 
vals concave and irregularly punctured ; body beneath and 
legs tornentose, with scattered selfio ; the claw-joint also setose. 

^TIOMERUS. 

Oapui hand exaertum ; ocnlt prominuli, grosBo granulati ; roatrum 
protboraco longius, a basi gradaiim latius ; scrohea subapioales, 
infra rostrum currentes. Antenncp graciles, scapo oculum attin- 
gente. Proihorax parvus. Elytra ampliata, convexa. Pro- 
pectus breve. Abdomen segmontis duobus basalibus majusculis, 
sutura prima arcuata. Femora podunculata, in medio crassa, 
subtus dontata, sed poateriora dento raagno triaugulari instructa ; 
tibim arcuatm ; tarsi articulo peiiultimo profundo bilobo ; unyui- 
cuti libori. 

A remarkable genus, unlike any other of the group — prin- 
cipally from New Zealand — to which Mr. C. Waterhouse 
woula refer it. I am half inclined to regard it as an aberrant 
form allied to Piasurus, 

jiEtiomm^ua nodosm, 

obscure fusous, supra tuberoulis pliirimis instructus, prothoraoa 
utrinque parallolo apioem versus abrupte oonstrioto. Long. 3^ 
lin. 

Hah. Huallaga (Peru). 

Dull brown, opaque, with numerous unequal tubercles 
above ; rostrum moderately curved, much broader beyond the 
insertion of the antennae, coarsely punctured, a well-marked 
ridge in the middle ; antennae ferruginous, the two basal joints 
of the funicle of equal length, club ovate, pointed ; prothorax 
slightly transverse, parallel at the sides and suddenly con- 
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tracted at the apex, the disk with about ei^ht tubercles; 
scutellum oblong, scalj^ ; elytra aa broad again as the pro- 
thorax, slightly narrowing towards the broadly rounded apex, 
tubercles numerous, the four principal ones nearly central ; 
abdomen and metasternum glossy black; legs with much 
scattered elongate scales. 

Homalocerus punctum, 

JL elonp^atus, paraUolus, niger, julis griseis minutis adspersus ; pro- 
thoraco in medio et ad latera macula rubro-aurantiaca omaio ; 
elytris apic© ad suturam mucronatis. Long. 4 lin. 

Hah. Parana. 

Elongate, parallel at the sides, black, with scattered minute 
greyish hairs, condensed and forming a stripe on the outer 
margin of the elytra; eyes very prominent ; rostrum remotely 
punctured ; prothorax nearly as long as broad, studded with 
small black granules, a dense patch of clear reddish-orange 
scales in the centre and a similar patch at the side in front, 
and behind the latter a larger white one ; scutellum incon- 
spicuous ; elytra seriate- punctate, the interstices closely 
granulate, the apex of eacn prolonged at the suture into a 
short conical point ; legs ferruginous. 

Allied to i/. laterahs (an unpublished name, I believe, 
common in collections), but with a longer and narrower pro- 
thorax, apiculate elytra, and without the central prothoracic 
spot. 

Lmnosaccus hlandus. 

L. oblongus, suboylindriciis, fusco-ewtaneus, pilis albis inaequoliter 
vestitus ; elytris postico abrupt© declivibus, apio© singulatim tu- 
berculato-fasciculatis. Long. 2^ lin. 

ITah. Parana. 

Oblong^ subcylindric, dark brown or chestnut, unequally 
clothed with fine white hairs, those on the basal half of the 
elytra more densely set, and, in my specimen, assuming the 
form of the letter X ; rostrum stoutish, finely punctured j 
antennsB ferruginous ; prothorax finely punctured, the sides, 
except at the apex, nearly parallel, the anterior portion with 
two well-marked callosities; scutellum round; elytra very 
slightljr broader behind, somewhat interruptedly striate, tlxe 
interstices finely punctured, the alternate ones raised, the 
fifth at the declivity with a small black fasciculate tubercle ; 
legs fenuginous ; all the femora with a triangular tooth ; 
anterior tibim strongly curved. 

This species may bo placed near i* mriegatUBi but it 
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* * 

differs ill hating no tubercles on the elytra, except the two 
at the declivity* 


Lannosaccua rufeacena^ 

oblongus^ postice graclatim latior, rufo-ferrugineus ; elytris poe- 

tic6, abrupt© declivibus, apice singulatim quadrituberculatis. 

Ijong. 2^ -3 lin. 

Hab. Parana* 

Oblong, gradually narrowing behind, reddish ferruginous ; 
rostrum finely punctured ; prothorax nearly as broad as long, 
irregularly rounded at the sides, and closely covered (in fresh 
specimens) with a fulvous tomentum, the apex with two 
callosities, having a deep excavation between them ; scutellum 
oval, raised j elytra senate-punctate, punctures approximate, 
the alternate interstices raised, the third, fifth, and ninth 
ending in a tubercle at the declivity, and a larger conical 
tubercle at the apex ; femora obsoletely toothed ; anterior 
tibias nearly straignt. 

In this and the preceding species the two basal joints of the 
fuuiclc are equal in length, but the first is conspicuously 
stouter. 


Lmmoaaccua ehanua, 

L, perbrovie, parallelus, nigor, nitidus; clava antennarum elongata, 
funiculo longiore; elytris apice singulatim rotuudatis. Long. 1 j 
lin. 

Ilah, St. Catharine’s. 

Very short, the sides parallel, glossy black ; antennee ferru- 
ginous, the club longer fhaii the lunicle ; rostrum shorter 
than the head, closely punctured ; prothorax abruptly con- 
tracted at the apex, reticulate-punctate, scutellar lobe pvo*- 
duced ; scutellum round ; elytra about a third longer than 
broad, deeply sulcate and transversely punctate, the punctures 
closely approximate, interstices raised, especially the middle 
portion of the third, each elytron rounded at the apex ; femoi’a 
vrith a spiniform tooth ; anterior tibim slightly curved, with 
oblong contiguous punctures. 

The unusually short funicle seems to be the peculiar feature 
of this curious little species* iKPmoamom has strong affinities 
with Magdalia ; but the latter is placed bpr Lacordaire in his 
Symmerides on account of their contiguous cox®* But 
this character is common also to the Brasilian species, and^ 
since their affinity to the Australian and Malayan is un- 
doubted — althougn perhaps they should be placed jn separate 
Ipenera — the character in this case loses its usual importance, 
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and the genus should, I think, therefore be placed in the 
Magdalinas. 

Cholus Oherthiirii» 

€, oblougus, fuflous, nitidufl, maculis niveis parvis adspersus ; rostro 
ferrugineo, in medio carinato ; prothorace trans^ersim suj^tiliter 
granulate. Ix)ng. 7 lin. 

Hab, Santo Paulo d’OUven9a (Upper Amazon). 

Oblong, glossy dark brown ; rostrum smooth, ferruginous, 
with a well marked ridge in the middle ; antennae pitchy, 
scape moderately long ; prothorax subtriangular, marked with 
delicate transrerse linear granules, the intervals with a few 
punctures and scattered silaceous scales, some condensed on 
each side, forming three or four spots ; scutellum oblong, 
rounded at the apex ; elytra slightly depressed at the base, 
seriate-punctate, the interstices marked with narrow transverse 
interrupted raised lines, and numerous small distinct silaceous 
spots ; legs ferruginous, nearly glabrous ; body beneath 
closely covered with yellowish silaceous scales. 

Allied to (7. BuckUyt^ a more convex species without a 
rostral carina, a minutely punctured prothorax, and otherwise 
sculptured. Named after M. Itcnd Oberthtir, of Rennes, to 
whom 1 am indebted for this and other interesting forms. 

Cholua megaapilua, 

C, oblongus, niger, nitidus ; elytris maculia nivois majusculis ornatis ; 
antenuis articulis duabus basaiibus funiculi brevibus; soutello 
angusto. Long. 7 lin. 

Hah, Sarayacu (Peru). 

Oblong, black, glossy ; rostrum smooth^ with two diverging 
grooves at the base ; antennoe moderately long, the two basri 
joints of the funicle short ; prothorax minutely punctured j 
scutellum narrowly oblong; elytra convex, seriate-punctate, 
punctures minute, on each four or five round depressions filled 
with snow-white scales ; body beneath and legs smooth. 

Closely allied to C. mtidicoUis^ but with shorter antennae, 
oblong scutellum, the elytra more convex and with fewer and 
larger spots. 

Cholua canescena, 

C, angusto suboUipticus, paulo convexus, oastaneus, squaxpulis pal- 
lide silaceis sejunntim vestitus ; elytris seriatim puuctatis, intcr- 
Btitiis oonformibus ; mesosterno depresso. Long. 4 Un, 

Ilah, Panama. 
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Narrowly subelUptic, slightly convex, chestaut-brown, with 
small, pale, aihiceous, non-contigaous scales ; rostrum chest*^ 
nut, smooth, except at the base ; antennas ferruginous, basal 
joint of the funiclo nearly as long as the two next together ; 
prothorax with rounded, more or less remote gloss/ granules ; 
Bcutellum subscutiform ; elytra seriate-punctate, punctures 
scarcely approximate, interstices not raised ; legs and body 
beneath with scattered pale yellowish scales, but the last 
three segments of abdomen smooth except at the sides ; meso« 
sternum depressed. 

A narrower species than C. uniformis^ more convex, with 
comparatively longer elytra, and differently sculptured. 

Erethistes amplicollia, 

B. angustus, niger, nitidua ; elytrls prothoraoe angustioribufl, albo- 

Bcxmaculatis, seriatim grosse punctatis; podibus touuatis olongatis. 

Long. bn. 

Hah. Santo Paulo d’01iven9ci. 

Narrow, black, shining ; elytra with two basal and two sub- 
apical s{)Ct8 and the apex white ; rostrum pitchy, longer than 
the prothorax, minutely punctured ; antenmn ferruginous, 
first joint of the funicle twice as long as the second, club 
elongate elliptic \ prothorax sensibly longer tlian *broad, 
regularly rounded at the sides, sliglitly convex, obsoletely 

! )unctured, and with a few short, scarcely elevated, transverse 
ines posteriorly ; scutellurn punctiform ; elytra narrower 
than the prothorax and not much longer, gradually narrowing 
towards the apex, seriate-punctate, the punctures subtrans- 
verse, a short white oblique^ spot. at the base of each, another 
behind the middle and the apex white ; sides of the sterna ’ 
closely covered with buff-coloured scales. 

The nearest ally to this species is E, leucoapilm^ which is 
much stouter in all its parts and with a normal relation of the 
prothorax to jtlie elytra ; the white spots are also more nume- 
rous. 

Elytrocopius prolifer^ 

E. fusoas, opacus ; el^tris omplis, humeris calloso-productis apieequa 
late truncatis, linea arcuata detemiinata silacea ad latera altera^ 
quo submarginali omatis. Long. 6 lin. 

Hab^ Nauta (Ecuador). 

Opaque dark brown, sides of the elytra with curved sila- 
ceous lines ; rostrum rather stout : antennss pitchy ; prothorax 
transverse, rounded at the siaes, scutellar lobe slightly 
pointed, the disk roughly pimotured, the punctures largest in 
Ann. dk May. N. H%$U Sen 6. VoL xvii. 29 
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the middle towards the base ; scutellum small, deeply sunk 
between the elytra and prothorax; elytra donvex. mueh 
broader than the prothorax at tho base, the apex Woadly 
truncate, a row of coarse punctures by the suture gradually 
dimftiishing posteriorly, otherwise impunctate, a weU-niarfced 
silacoous line beginning at the shoulder, curved inwards at 
the middle and again near the apex, and connected with a simi- 
lar submarginal line — together forming a sort of figure of 8; 
body beneath and legs brown, with dispersed scales, anterior 
and intermediate femora slightly tootlicd ; the two basal seg- 
ments of the abdomen of erpial lengtli. 

The coloration is somewhat similar to Rhjnchwnua pusio 
(what could have induced Liimoens to give so large a species 
such a specific name?), but the broadly truncate elytra gives 
it a place in Chevrolat's genus. 


Cyp>^orhync1iU8 diarus. 

C, Bubovtttus, fusous, squamulis flavicantibus adspersus, supra tuber- 
culatus ; prothorace elytriaquo liueis duabus obliquis niveis ad 
Huturam in medio extensis uruatU, apice singulorum producto. 
Long, 2 lin. 

Hah, Huallaga, Peru. 

Subovate, brown, with scattered, minute, yellowish scales ; 
a narrow, white, very distinct stripe from the side of the 
prothorax, continued obliqueJy to the elytra, and meeting 
its fellow at about the middle of the suture; rostrum 
shorter than tlie pro thorax, gibbous at its junction with 
the head; antennaj ferruginous;, protborax very irregular, 
-.suddenly ^narrowed anteriorly, w ith two tubercles at the apex 
and two larger ones behind them ; scutellum rounded ; elytra 
broader than the prothorax, unequally tuberculate, the largest 
an oblong ridge near the middle and away from the suture, 
the intervals coarsely punctured, the apex of each diverging 
into a cylindrical horizontal tubercle ; posterior feibora strongly 
toothed; tibiae compressed, curved ; tarsi ferruginous. 

Allied to (7. rugoam {ant^ ^ Annals,’ Apr. 1881, p. 304), 
but smaller, narrower behind, and the elytra apiculate* 

Cyphorhynchus oraaaua. 

C. breviter ovatus, fuscus, supra tuberoulatus et foscioulatus ; pro* 
tboraoo apioe bi- et in medio quadrifasoiouUto ; elytris postiae 
alte elevatis tune abrupte doohvibus. Long. 1| lin, 

Mab. Brazil. 

Much stouter than the preceding, the prothorax with six^ 
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fasciouH^ the two apical the most prominent ; elytra very broad 
at the base, gradually rising behind, then very abruptly decli^ 
vott»4 the declivous part and a short oblique line behind the 
shoulder greyish white, the two largest tubercles above the 
declivity elongate and studded, as well as elsewhere, vi%h 
short, thick, erect setco ; legs closely setulose. 

Cryj)tacru8 scops, 

C, brevis, convexus, supra squamis gri^is fusco-variis obsitus, seta- 
Usque eroctis aclspersus ; elytris nodulosis, inesqualitor punotatis, 
pone medium grisois. Ijong- 2 lin, 

Hab, Para. 

Short, convex, covered with greyish, varied with brownish 
scales; rosti urn rather short, the basal half scaly; antennae 
ferruginous ; prothorax transverse, subtriangular, longitudinally 
Bulcatc in the middle, and on each side with two tubercles, 
the anterior pair at the apex, the posterior larger and approxi- 
mate to them, acutellar lobe pioduccd ; scutcUuin pun'etiforra ; 
elytra much broader than the prothorax, very convex, gene- 
rally nodulose, the intervals punctured, from the shoulder 
curving to the suture a greyish raised line, towards the apex 
entirely pale grey ; legs short ; tibiaj compressed. 

A short stout species with nodulose elytra. 

DtAPOKESlS. 

Caput rotundatum j ocuU laterales, grosse granulati ; rostrum arcua- 
tum, boai robustum, api(M3 latius ; aerobes breves. Scapua anten- 
narum oculuin vix attingeue; funiculus elongatus, Imcaris ; 
ctava distincta. Frothoraa' basi bisiuuatua, lobis ocularibus ciliatis. 
Smtellum inconspieuum. Elytra prothorace paulo latiora, hume- 
ris rotundatis. litma pectoralis ante coxos intermedias terminata, 
apice aporta. Ptdes modice elongati ; femora vix olavata, infra 
dentata ; tihux reotee, apice unciimtse ; tarsi artioulo basali aub- 
elongato; unguiculi libori. Abdomen segmonto sectuido iertio 
longiore. 

One of the numerous Cryptorhynchus^orms^ which, without 
any salient characters, seems isolated by its facies from all 
others ; in mere outline it slightly resembles Mmmactes, * 

Diaporests diatmota, 

D. auguste elliptica, piooa, squamis Mvo-brunneiB veetita ; elytris 
maoaUs duabus oonspieuis, apieeque albis. Long* 4 lin. 

Sdb% Chontales. 

Narrowly elliptic, pitchy, clothed with yellowish-broy^u 

scales, each elytron with a conspicuous white spot before the 

oo# 
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middle and away from the auturei the apex also white ; 
trum stout at the base, where it is also very roughly puncture^ 
beyond smooth and glossy ; antennse ferruginous, the sccsood 
and third joints of the funicle elongate, the latter the shorter 
ofrthe two j prothorax as long as broad, rounded at the sidea^ 
not contracted at the base, coarsely puncturc»d, and with ai| 
abbreviated median ridge ; thd elytra seriate-punctate, punc- 
tures flubquadrangular and approximate, the intervals granuU- 
form ; body beneath with pale grcyisli scales*. 

* Piazvrus atellaris. 

P. hreviter ellipticus, fusoo-velulinus, supra silaceo-gutiatus ; roffcro 
glabro, basi subbisulcato ; corporo infra nitide nigro, segmentis 
tiibus intormcdiia abdominis ad latora dense silaceo-equamosia. 
Long. /> hn. 

Hah. 8arayaou. 

Shortly elliptic, covered with a brown velvety pile ; ros- 
trum dark pitchy, the base lightly marked with two diverging 
grooves ; antennas ferruginous, the second joint of the funicle 
considerably longer than the third; prothorax subcon ical, 
sides slightly rounded, scutellar lobe ernarginate, the disk with 
from four to six silacoous spots ; stutellum rounded in front, 
somewhat produced behind, and covered with silaceous scales j 
elytitt oblong cordate, finely striate, the apex of each obliquely 
truncate, above with from twelve to sixteen w^ell-defiued 
small silaceous spots, three principal on each side the 8utui*e, 
the posterior only approximating to it ; body beneath glossy 
blacK, sides of the sterna and throe intermediate segments of 
the abdomen at the sides covered with silaceous scales. 

The spots vary in size and sometimes in number. Its only 
near ally is the following. 

Piazurus Imtutt. 

P, late ellipticus, olivaoeo-velutiuuB, supra niveo-guttatus ; rortre 
glabro, basi albo-squamoso ; oorpore infra nigro, nitido, lateribus 
dense silaceo-squamoeis. Long. 4 Un. ^ 

Hah Ega. 

Differs from the preceding in its rich olive-green pile with 
snowy-white spots; scutellar lobe entire; the elytra much 
shorter, broader in proportion, and less convex, and the sidea 
of the sterna and abdomen entirely covered witli scales* 

Piazurus aacer* 

P. ellipticus, flavo-brunneo-squamoBUs ; elytris pone medium plaga 
cruoiformi albo*margiaata omatis. Long^ 6^ lin. 

Hub, Ega? (Amazon). 
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Elliptic, closely covered with yellowish-brown pile, the 
elytra with a large dark brown patch behind the miadle ; 
rostrum strongly grooved at the base and irregularly punc- 
tured; antenna’' ferruginous, second joint of the tuaicic nearly 
twice as long as the third; prothorax conical, the sides \^ith 
one or two dark brown stripes, scutellar lobe entire ; scutellum 
rounded, covered with a silaceous pile ; elytra slightly con- 
vex, oblong cordate, the apex rounded, seriate-cordate, the 
seventh ” interstice sharply raised, behind the middle a 
large dark brown cruciform patch indefinitely bordered with 
white ; body beneath and legs dull brown with scattered 
greyish scales. 

This species may be compared to P. pMesm, wliich is much 
broader, and,tw^er ahay has the second and third joints of the 
funicle of equal length. 

IHazuvm diver sua. 

P, oblongo-ovatns, tuberculat us, squamis nigria silacoo-variis obsi- 
tu8 ; an tenuis funieulo articnlo secundo tertio fero triple lon- 
giore ; clytria eingulatim apico oblique truncatis. Long. 3|- lin. 

Hah, Macas (Ecuador). 

Oblong ovale, tuberculate above, and covered mostly with 
black scales and sctulce; head with a large, round, deeply 
excavated depression above ; rostrum glossy brown, the base 
somewhat gibbous ; antennm ferruginous, second joint of the 
funicle nearly tin ice as long as the third ; prothorax trans- 
verse, rounded at the sides, a strongly marKcd gibbosity in 
the middle ; scutellum rounded, covered with silaceous scales ; 
elytra very gradually narrowing from tlie base, the surface 
very unequ^, seriate-punctate, the interstices raised, with 
several small glossy granules on them, the base of each with 
two tubercles and another behind the middle, also a line of 
granullfoim tubercles externally, each tubercle bearing a sila- 
ceous scale ; body beneath and legs with rufous-brown scales ; 
posterior femora very large. 

Allied to F, oatradony from which it is easily differentiated 
bj the characters of the funicle, elytra, &c. The excavation 
on the head occurs in other species, but 1 am not suve that it 
may not be sexual. 

Baris magiaier^ 

M, late ovate, glabra, nigra, nitida ; elytris ferrugineis, intemipte 
atriatii^ ; rostro brevi, fortiter arouafo. Long. 7 lin. 

Hah* Koraima (Guiana). * 

Broadly ovate, entirely smooth and glossy, black ; the elytra 
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femrgmons ; h«od and rostrum minutely punctured, the latter 
short and strongly curved ; antennse short and rather slender, 
the club small ; prothorax very transverse, suddenly narrowea 
anteriorly, finely and remotely punctured, scutellar lobe trun^* 
cate ; scutellum broadly transverse ; elytra moderately convex, 
interruptedly striate, the deeper parts punctiforra. oblong, 
black, the interstices im punctate, apex broadly rounaed ; boc^ 
beneath and legs glossy black. 

A fine and very distinct species which may be placed in 
the same group with catenulata, 

Baris fervidn, 

B. breviter ovata, glabra, cuproo-aurea ; rostro crasso, brevi, fortiter 
arcuato ; elytris lincatim striatis. Long. lin. 

Hah, Chontales. 

Shortly ovate, rich coppery gold ; head moderately punc- 
tured ; rostrum short, much curved ; antennm black, club 
large, ovate, pointed ; prothorax gibbous, transverse, con- 
tracted anteriorly, coarsely and closely punctured, scutellar 
lobe produced ; scutellum rounded, but somewhat pointed 
behina ; elytra depressed and irregular above, with linear 
clean-cut striae, the interstices rather strongly punctured ; 
bo^ beneath and legs greenish copper. 

^Colour, stout strongly curved rostrum and sculpture, will 
distinguish this species from its allies, such as interpunctata^ 
meialUcay &c. 

EnrMnus cuprtpes* 

E, late ovalis, nitidissimo viridis; capite, rostro pedibusque pur- 
pureo-cupreis ; eoutello valde transverse j elytris fere obsolete 
punctatis. Long. 3 lin, 

Hab. Mexico. 

Broadly oval, brilliantly green above and beneath, the head, 
rostrum, and legs a rich purple-copper; antennas black; pro- 
thorax impunctate ; scutellum very broad, rounded behind ; 
elytra seriate-punctate, but, except the sutural row, the punc- 
tures nearly oosolete. 

Allied to E, cyamus^ but narrower and differently coloured. 

Eurhinus ewimius. 

E. late ovalis, nitidissimus ; capite prothoraceque onpreo-aureis ; 
elytris oyaneis ; rostro a capito soparato ; funiculo elongato^ 
Long. 2f lin. ^ 

Hah, Parana. 

Broadly oval, very glossy ; "head and prothorax coppdir 
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with a. golden tint^ elytra "a rich bluej rostrum purplish, 
distinctly sulcate at the base above the eyes, much longer than 
the prothorax j antenna pitchy ; funlcle with tlie two basal 
joints elongate, the lemainder gradually shorter, the last two 
only transverse ; prothorax nearly impuiictate ; scutcllurn 
transverse ; elytra linearly striate, the interstices obsoletely 
punctured ; body beneath and legs greenish. 

The groove at the base of the rostrum and the elongate 
funicle are characters at variance with the rest of the genus, 
but in all other respects they agree, 

Ganymela. 

Ckuk rotundi, depressi. Hostrum mediocre ; $croh€s laterales, breves | 
antmn<t> basi rostri inserttc, seapus brevis, articulo priino cras- 
BiuBcuJo. Prothorax truusvorsus, basi subbisinuatus. Elytra 
iiormalia, Coxcr antiae approximata). Femora infra sarrata; 
tihivp breves, anterioros arouatee; tarsi latiusculi, articulo ultimo 
parvo ; angnicnli connati. Propcctus perpatum canal iculatura. 
Abdomen sulura priraa fere obsoleta. 

According to Lacordaire the approximation of the anterior 
coxae is the principal character whicli separates the Mado- 
ptcrides ” from the rest of his Baiidiides,’^ But the genera 
of the former group are cora{)Ose(l of long narrow species very 
different from the one before us, for which he would probably 
have constituted anotlier groupe.” Tlie genus is remark- 
able for the basal position of the anteun© and the serrated 
femora. 

Oanymela niiida. 

Q, fusco-oastanoa, nitidiftHima : prothorace subquadrato, apioe Bubito 
oonstricto ; elytiis supra inaDqualibus, linoaiira striatis. Long. 
4 Hu. 

Hah. Panama, 

Dark chestnut-brown, very glossy ; rostrum shorter than 
the prothorax, moderately curved, with oblong scattered punc- 
tures 5 antennae ferruginous, third joint of the funicle longer 
thi!(h the second j prothorax convex, the aides straight but 
gradually widening to the base, the disk remotely and 
minutely punctured: scutcllurn concave, truncate behind; 
elytra broader than the prothorax, the surface irregular, nar- 
rowly striate, femora moderately stout and having on the 
anterior pair 6-8 aerratures beneath, smaller serratur^s on the 
intermediate and posterior ; tarsi with a yellowish tomentum 
beneath. 

Eutoivus corax. 

W. eliipttcus, niger^ nitidas ; rostra modico elongate, a basi arouato ; 



428 Mr. F. E. on Striated MuaeTw %n 

% 

prot'horaoe utrinque omnino rotundato, leviter vago J)iiiict«to. 

Long. iin. 

Hah. Sarayacu. 

Elliptic, glossy black; rostrum shoiter than the elytra, 
curved from the base, striato-jmuctato beyond the insertion of 
the antennaj ; prothorax with the sides rounded throughout, 
the narrow collar at the apex excepted, rather minutely punc- 
tuicd; elytra more gradually nan owed fiom the base, finely 
punctate-striate; body beneath punctured throiifjhout. 

In its only congener, E. refle^cua^ the rostrum is longer than 
the elytra and much more slender, the curved portion being 
chiefly confined to the apical half ; the prothorax is somewhat 
Incurved behind the apex, and the elytra are more rapidly 
narroned behind. 


XXX VI 11. — Striaiid Muscles iv Echini By Fkank E- 
BrDDAiiD, M.A., F.ll.iS.E., Prosector to the Zoological 
Society. 

The Apiil imnibcr of this joiimal contains (p. .H88) a trans- 
lation ot a shoit note by Dr. Ottollamami on striated muscles 
in the Echinula, which is evidently [>reliminary to the publi- 
cation of a inoio detailed memoir; the gist of it is contained 
in the following sentences : — 

In Holothuiije and Astcrida 1 have sought in vain for 
transveisely stiiated fibres, but 1 have now succeeded in 
finding tliem in the Echinida. They occur, how’^ever, only in 
a few ])latrs, and, indeed, in places wdierc a sudden, rapid, 
and energetic contraction has to take place. The largest 
foims of pedicellarice, the pedicelL tridentes a. tridaotyles^ are 
best fitted for examination. The musculature Vbich 

moves the thiee aims . . . « distinctly shows transverse 
Btriation.” 

I'ho author does not refer to any previous investigations on 
the subject, but makes his statements in such a way that any 
one reading the note w^ould natuially assume that Dr. Hamann 
himself had made the discovery referred to. 

As a matter of fact the above-quoted observations aye not 
new, but simply confirm the results of an investigation by Mr* 
Patrick Geddes and myself. Our paper, ‘‘ On the Structure 
of the Pedicellavisa and Muscles of Eminus ivas pub** 

lished in vol. xxx, of the ‘ Transactions of the Royal Society 
of Edinburgh ; ’ a brief abstract had been previously com- 
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mwnicated to tbeFrepcli Academy Comptes Ilenclus/ 1881, 
Feb. 7, p. 308), and this was translated into" the Ann. & Mag. 
Nat. liist. (vol vii. sor. 5, 1881, p. 275). The research was 
completed at M. de Lacaze-Duthiers’s laboratory at RoscofT, 
and a notice of the main results was published, simultaneously 
with the detailed communication to the Royal Society of 
Edinburgh, in the ‘Archives de Zoologie Exp^rlmentale ’ 
(tome X. “ Notes et Revue,” p. xvii). In the ‘ Transactions^ 
paper the muscles of the pedicellarim — those which serve as 
adductors <»f the valves — arc figured (pi. xx. fig. 2), and the 
fact that they are striated is noted in the text (p. 387) of that 
paper as well as in the other communications on the subject. 

Hince tliat was written 1 have had the opportunity, at the 
Zoological Station of Naples, of studying the structure of the 
pedicellariai in other Echinoids, and have found, as might be 
expected, that then* is an entire similarity. In Echinus melo 
and Echinus hrevispinosus the muscles of the “ ophiocepha- 
lous ” pedicel laria* arc striated ; in the former species I also 
observed a striatiou in the “ gemmifoim ” pedicellarice, which 
Mr. Geddes and 1 were unable to prove in the case of E* 
sph(fra. In Toxopneustes lividus both the “ tridactyle ” and 

o[)liioecphalous ' pedicellarife contain striated muscles. 
Finally, in a species of Arbacta which is very abundant at 
Naj)les the “ opliiocephalous ” pedicellarim show striations. 
The above statement must not be understood to imply that 
the other fonns of pedicellariie not mentioned — for example the 
“ geminiform ” pedicellariae of Echinus brevispinosus — are 
without striated muscles ; I simply take this opportunity of 
noting a few observations made \)y me at Naples in the year 
1881, which arc too fragmentary to be worth publishing in 
detail. 

It is not always possible to detect the striations in the 
l^edicellaria-nmscles ; and the failure of previous observers to 
detect them is no doubt due to imperfect methods of preser- 
vation* Mr, Murray kindly allowed me to examine a num- 
ber of the ‘ Challenger ’ Echinoidea, with a view to an inves- 
tigation on the comparative anatomy of the pedicellariaB ; in 
no instance, however, did I succeed in seeing any striation on 
the muscles, which is probably owing to the fact of tlieir 
preservation in alcohol. The resigenta which Mr. Geddes and 
I found to be best for displaying the striation are mentioned 
in our j^per* 

In our paper on Echinus sphesra the existence in the ophio** 
cephalous pedicellarisB of certain remarkable skeletal strue- 
tures was refemd to ; these have the form of flat plates of 
dastic tissue formed of a number of about equally^si^ed 
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fibres, which anastomose with each other and form a highly 
complicated structure {loc. cit. pi. xx. figs. 10, 11). These 
also exist in the tridactyle pedicellariae, but arc much smaller 
and hard to discover in teased preparations. 1 have since 
found these structures in other species of Echinus in the same 
situation and in the ophiocephalous pedicellariaj of Arhacia, 
Jt would be interesting to have some further information as to 
the nature and distribution of these very curious structures. 


XXXIX. — Description of a hitherto unnamed Butterfly from 
Mad^iira. By Arthuk G. Butler, F.L.S. &c. 

Whilst incorporating tlie Zeller collection of Pierinfic with 
our Museum series I came across two specimens of a species 
from Madeira labelled as the P. cheiranthi of Ilubner, but 
differing considerably from that species. 

On referring to tiie Wollaston cabinet of Madeiran insects 
I found eight specimens of the same species ; proving its con- 
stancy. 1 therefore propose to call this butterfly 

Ganoris Wollastoniy sp. n. 

Intermediate between O, cheiranthi kwH differing 

from the former in its inferior siase, paler and greener tint in 
both sexes, the female without distinctly yellow secondaries 
and with the black spots smaller and less distinctly confluent, 
the three median veins all blackened beyond the black spots. 
Under surface quite different from that of cither species, the tint 
of secondaries and apex of primaries being greener even than 
in (?. brassicce. From O. nipalensis it differs in having a 
black longitudinal dash on the second median interspace on 
the ujiper surface of the male, and the black spots in the female 
more or less united by a sinuated blackish streak from the 
inner margin ; all three median branches blackened (whereas 
in G, nipalensis only the second and third arc black) ; the 
secondaries below sulphur-yellow, densely irrorated with 
blackish scales, the costa and apioal area of primaries pale 
sulphur-yellow ; the black spots with two black dots between 
thorn. Expanse of wings, $ 67 millim,, ? 72 millim. 

Madeira (P. F. Wollaston), 
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XL . — Descriptions of Sponges from the Neiphhourhood of Port 
Phillip Heads. South Australia, continued. By H. J. 
Cartkh, F.R.S. &c, 

[Continued from p. 127.] 


Order VIL HEXACTINELLIDA. 


Families. 

1. VitreohexactinelUda 

2. ^arcoJheaactimllida 

3 . Sarcovttreo/texaeitnefhda 


Groups. 

( 1. Patulina. 

-j2 Tubulma. 

( .3. Scopuhfera. 

1 4. BoHettife^n. 

I 5. Birotulifer^ 

\ Only one species known, via. Eupleo- 
I teUa cucumery Owen. 


This arrangement, hosed on a hasty study of almost all tlie 
then-known species of Hexactinellida, whose result may be 
seen in the ^ Annals ’ of 1873 (vol. xii. p. 349, pis. xiii. to 
xvii,), will be found towards the end of my Classification {ib. 
187/5, vol. xvi.pp. 199 and 200), accompanied only by the names 
of the species lespectively which illustrate the groups that 
have been more particularly noticed in the paper to which I 
have just alluded. Two more species were described and 
illustmted in 1877 (‘Annals.’ vol. xix. p. 122, pi. ix.) and 
two or three more in 1885 {iL vol. xv. pj). 387-406, pis. xii. 
to xiv.), among which is the famous Farrea occa, now 
deposited in the British Museum. Those which have been 
described by others since the date of publication to which I 
first alluded, and wliich are very few in number, must be 
sought for by the student himself, 

unfortunately all that I have stated has been from dry 
specimens, and the only instance worth mentioning in which 
fne structure of the soft parts has been described from a 
Hexactinellid sponge preserved in the state is the description 
by Prof. Dr. F. E. Schulze of a specimen of Euplectella a^er^ 

e ilum^ which he received in January 1880 from the ‘ Chal- 
nger’ Office, Edinburgh,” for this purpose (‘Challenger^ 
Reports, Sponges Hexactinellid®, ph A). To mention the 
author’s pame is a sufficient guarantee for the authenticity of 
this kind of work, in which he has never been equalled and 
can, with his power of delineation, hardly be surpassed. 
Eeferring the student to the paper itself, I would only here 
observe that, at p, 6 of the “ separate copy ” which the author 
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kindly sent me, it is stated that the ampullaoeous sees (Geis- 
selkammem), which have a peculiar elongated shape and are 
placed side by side, with their apertures directed towards the 
centre of the cxhulant canal, like the radial chambers of 
Qmnita riliata around its cloaca, average about 100 in 
length and about 60 ^ ” in breadth ; while those which he 
had lueviously described and illustrated in Spongdia (Zeit- 
sehiiftf. wisa. Zoulogie, Bd, xxxii. ]). 134, Taf. viii. fig. 5) 
arc stated to have aveiaged von 0*06-0*1 mm.’| in diameter. 
The radial chambers of Crraniia ciliatn vary of course with 
the size of the speeiraen, but may be 1-24 th in. long by l-60th 
in, in diameter and even ;norc, that is about 1*0159 by *5079 
inillim., so that theie is a great ditference in size between the 
ampullaceous sac o^' Euphctelki anpergillmi and its apparent 
anaujgue in Grantia ciliatay however much in other resp^ta 
they may resemble each other. 

As there are no specimens of the order Ilexactinellida in 
Mr. Wilson’s collections, let us pass on to the next, viz. the 
Calcarea, wherein will be included not only the specimens 
which came “ from the neighbourhood of Port Philli)) Heads,’’ 
but those also which were subsequently obtained by 
Mr. Wilson from ‘‘Western Port,” about 15 miles to the 
westward. 


Order Vlll. CALCAREA. 

Here I cannot premise as heretofore any classificatory 
arrangement of the species of tliis order, as I had not studied 
them sufficiently for this purpose when my Classification of 
the Spongida generally was published (‘ Annals,' I, c.) j and 
not having done much more since in this way I must still, as 
I did then, recommend the student to study HiickePs woyk 
entitled ‘Die Kalkschwlimme ’ (eine Monographie in zwei 
Banden Text und einem Atlas mit 60 Tafeln Abbildungen, 
1872), to which, however, 1 must now add the judicious 
criticism on this work of Dr. N. Polbjaeff, in his “ Report on 
the Calcarea collected by the ‘Challenger’ Expedition” 
{‘Challenged’ Reports, Zoology, vol. viii. nt. xxiv, 1883), 
and his proposed alterations, throughout which he has Pot 
forgotten the respect due to HSckel nor the advantage he has 
derived from that first and brilliant step into this field of 
inquiry which Hackel has put forth in ‘ Die Kalkschwkmnie.’ 
Doubtless there are shortcomings in every man’s work, and 
thus every man’s work helps primarily to supply them ; benoe^ 
as Dr. Polbjacff properly remarks, ‘‘ eveij one is son of his 
time” (Report, p. 6). ^ 
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The oalcateoas aponges were divided Hftckel into three 
familiea, via* Ai^conea, Leucones, and Syaones/’ which, 
for very aatisfactory reasons, Dr. Polhjaeff^ (Report, p. 22) 
has reduced to two divisioiis, viz. Homocoela and Hete- 
rocoela,’* the former including the single family of Asconidae 
(Ascones), and the latter those of the families S^yconidas (Sy- 
cones), Ijeuconidae (Leucones), and Teichonideo (Teichone, 
TeichonelHda*)^ — the chief differences between the two being 
that in the division Ascones or Ilomoccela there is apparently 
no parenchymatous tissue, that is, the sponge is almost 
entirely reduced in structure to a mere tube whose wall hardly 
amounts to more than a thin layer of spicules held together 
by and supporting the sarcode (syncytium, H. in part) which 
contains the soft portions of the species, but branching,, anas- 
tomosing, and rebranching continually during growth, at 
length may reach a more definite form ; while in the Hete- 
rocada the tissue supporting the soft ])art8 fills up as it were 
the spaces between the bends of the tortuous tubulation in the 
Ascones, and thus produces a massive sponge like Teicho* 
nella proUferuy which in structure closely appi'oaches an 
ordinary non-calcareous sponge. 1 have said “ as it were,*’ 
because tlie tubulation *’ does not exactly represent the 
excretory canal-system of Teichonella proUferay which is den- 
diiform, while tiiat of a tubular Ascon is more or less of the 
same calibre tliroughout. However, this broad distinction 
will do for the present, as I shall have to return to the subject 
more particularly hereafter. 

But in so far as many of the Sycones are as much reduced 
to a simple tube in their structure as many Ascones, so I shall 
transpose HUckel*a primary or family divisions as Dr. Polfejaeff 
Ixas uone, by placing the Sycones before the Leucones and 
the Teichonellidfie last ; thus we shall have an unintciTupted 
evolution in structure from the simple tube in the Ascones to 
the most complicated form ot that in the Teichonellidse, or, at 
least, T*prohfrray fot we shall find by-and-by that it will be 
necessary to place T. hbyrinthica among tlie Sycones, as its 
structure is almost precisely that of Orantia compressa. 

Meanwhile it is necessary to begin by defining what a 
oalcareous sponge is, and this may be done by stating thai it 
is a apiculiierous sponge in which all the spicules are caU 
oareoufiL 

After which it may be added that it possc^sses mo 
which, together with its tender structure generally ara 
the delicate structure of the excretory canals, renders its tissue 
more or less frtxgile in eve^ instance. 
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To examine a calcareous sponge for description it is neces- 
sary to scctioaize the specimen, so that one part or half may 
bo dried and the- other kept wet, f. e, in a preservative fluia^ 
Thus the sections may be either ^rtial or general, one or raor 6 
de|>endiiig on the amount of material at command ; but under 
any circuin^tanees there nmst be dried sections of the speci- 
men as well as wet for this purpose. 

Where time is not an object, as it is with me, for I may 
have little loft, mkwscopic sections of dyed portions should be 
made, since without this a complete description of no sponge 
can be written. Mp descriptions therefore will be incomplete 
80 far as this goes ; but it is to be hoped that they will fultil 
their purpose ni other respects, that is in providing an intro- 
duction to this inquiry for those who may take it up iicreafter. 

At first, in the description of a calcareous sponge, the form 
generally of the specimen should be notified, and, if possible, 
an accurate sketch of the natural size recorded before it may 
be disfigured by the sectionizing. Then the colour, both in 
the fresh and dried states, should be mentioned. After this 
the surface described, generally and in detail. The pores 
noticed, and also the vent or vents, as the case may be, 
followed by the cloaca. All this may be regarded as 
belonging to the general form, outwardly and inwardly. 
After whicli the internal structure, viz. that which is situated 
between the skeletal layer of the surface on the outside and 
that of the cloaca on the inner side, should be described in 
detail. Finally the spiculation or spicules, generally and 
particularly, followed by the size of the specimen, its habitat, 
locality, and any furtlier observations that may be desirable- 
At least this is the plan that will be adopted in my descrip^ 
tions. 

In describing tlie form ” it may be necessary to use the 
words ^‘individualized’^ or “agglomerated,” the former 
meaning single or complete in itself, the latter in plurality 
and more or less sunt into a -general mass. Again, the 
former may be “ solitary,” that is when alone, or “ social,” 
when accompanied by others of tlie same kind, young or old. 
Of course the “ description ” of the “ form ” can anly apply to 
the specimen in hand, unless there are sufficient examples to 
affbra an average. 

In the matter of colour, which is generally the same^ I 
would premise here that this is some shade of “ white or 
“ sponge-brown,” approaching more or leas to that of snow, 
as in Leuconia nhea, Bk. (Leuoandra nivea^ H,), and that 
when dry the exposed parts, viz* the surface and the cloaca, 
are always whiter than the internal strncture, on account of 
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thft gmAtr abundance of sorcode in the latter (where the ova 
are generally aeen), which, when dry, assumea a sponge- 
brown colour. These observations are premised to avoid un- 
n&esaary repetition in the text, so tliat hereafter in the 
descriptions the colour may not bo noticed, unless differing 
from that above mentioned. 

The ‘‘ structure of the surface” or cortical portion needs no 
remark beyond the fact that the holes of the cribrated dermal 
sarcodo, f. e, the pores j are generally much larger than in the 
non-calcareous sponges ; then the spongozoa arc nearly double 
the size also, and in the fresh state so large that they may 
often be seen to contain the green zoospore of mi alga^ which, 
by its colour, contrasts strongly with the translucent white of 
the spoiigozoon, thus favouring the view that it was taken 
in for nourishment, just as when fed with carmine or indigo 
paint the gummy part appears to be retained for the same 
purpose and the colouring-matter rejected, as I have long 
since shown Annals/ 1857, vol, xx. pp. 28 and 29). In 
short, as regards thi^ subject I know of no other means of 
ascertaining these facts satisfactorily than by watching the 
development of a sponge under water, that is while growing, 
which can only bo done in f'esh w^ater, with the geinmulo 
or statoblast of a living Spongilla^ as I have mentioned 
{op. et loc, cit.) ; for here there is no tearing to pieces or inter- 
fering with the sponge, which may be transferred to the field 
of the microscope (in the watch-glass in which it may be 
growing) for observation, as long and as often as the student 
thinks necessary, while a very high power (immersed of 
course) may be brought to bear upon it during the time that 
a solution of the carmine paint is added to the water in its 
neighbourhood. I do not mean to state that this is the only 
course by which the sponge is nourished, for Lieberkiilm has 
long since shown that an Infusorium may be taken in by the 
general substance of a sponge, and there digested in a similar 
manner to tlxe nutritious fragments which the Infusoria them- 
selves employ for this purpose, ex. gr. Amoeba. 

The terms cortex ” ana structure of the surface ” will be 
often used sytmnymously ; but it should bo remembered 
that generally the smface-layer is so thin that it hardly 
deserves this name, since it is only in one species, viz. Hypo^ 
^mntia mfrsquens. which will be hereafter described, that I 
nave found tliis layer so thick as to deserve the name of 

cortex,” and of this it is impossible to get a better idea 
than that conveyed in Polbjaeff^s illustration of Vie ntgeniea 
ciU pi. iv, fig. 8). 

jBtetoning to our vocabulary : I have used the term vent ” 
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for what h generally called the mouth ’’ or osculum in 
a calcareous sponge, after the manner that this would be 
applied to a sacik ; and the word cloaca ’* for the cavity to 
which it leads explains itself ; while the apertures on tfle 
surface of the latter will be termed holes,” and that or those, 
as the case may be, which are seen to open into them, more or 
leas below the surface, the openings,” that is of the chambers 
or canals of the internal structure or that of the wall ; the 
whole of which is precisely similar to corresponding parts in 
the non -calcareous sponges. 

For the interval between the surface or cortex of the body 
and that of the cloaca the term “ wall” will be adopted; its 
structure consists of empty spaces accompanied by a variable 
quantity of minutely cancellated tissue. The former will be 
termed tubes, chambers, or canals, according to their shapes 
respectively. Thus they will be called radial (diambers ” 
(radial tubes, II.) when they are more or less cylindrical or 
prismatic, straight and oxteuding directly across the wall ” 
horizontally, from under the pores on the surface to under the 
holes of the cloaca respectively, as in Gmntta cMiata^ Bk. : 
or they may be subraJial,” that is move or less brauchea 
under the same circumstances, as in our Ihfpograntia ; or with 
no appearance of radiation at all, as in our Iloteropia ; or with 
the empty spaces canalicular and branched, tree-like, as in 
Teichonella 2)roli^fera ; while the minutely cancellated tissue 
which accompanies them will bo termed parenchyma.” 

Again, as regards the form and arrangement of the spicules 
in the structure of the wall ; tins, in liis Sycones, has been 
divided by Hiicked into articulate ” (gegUederte) and ^^inar- 
ticulate” (urigegliederte), that is resjiectively where the skeletal 
structure of the radial chambers (tubes, H.) is entiiely com- 
posed of a number of small radiates about the same size, or 
where it is formed by the simple extension across the wall of 
the long shafts of large radiates, whose heads support the 
cortex or dermal structure on one side and that of tlio cloaca 
on the other, thus leaving horizontal intervals between tlxem 
which correspond to the radial chambers ; or these two forms 
of skeletal structure may mixed, u e, where one portion of 
the radial chamber is ‘‘articulated ” and the other ‘‘ inarticu«x 
lated ; ” but in all cases the sarcode tyrnpanizing the interval® 
of these spicules to complete the chamber is pierced by inter- 
communicating pores] while in the subradial or branched 
chambers and the still further divided forms, up to that which 
is dendritic, the chambers, now as it were become canals, sm 
rendered continuous with one another by larger or smaller hoWa 
of intercommunication, according to the species and the degree 
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of subdivision of these canals, that is, of course, where the 
latter are very small the holes are in proportion. 

It may also be observed that the cliambers immediately 
under the pore-derruis are often much more dilated than 
further in, thus resembling the subderinal cavities of the 
non-calcarcous sponges; and a similar dilatation may often 
be seen immediately under the cloaca, which, to a certain 
extent, may account for the jdurality of openings in the wall- 
structure appearing througli the holes of the latter, as will be 
noticed hereafter in the descriptions of the respective species 
where this presents itself ; I say to a certain extent, be- 
cause where the holes in the cloaca are in proportion to the 
number of radial chambers, as in Grantia cuiata &c., this 
cannot occur. 

Lastly we come to the spiculation,’’ i. e, a description of 
the ditferent forms of spicules, which are generally found to 
be more or less constant in particular ])arts. Thus, beginning 
with the acerates, it will be noticed that those wliicli fringe 
the vent or mouth of the cloaca present a peculiarly glistening 
aspect en masse^ which, when they aie separate, is found to 
depend on their long, straight, cylinducal, delicate form, 
closely resembling spun glass,’ and these, similarly pointeu 
at each end and arranged like a pali'^ading around the inside 
of the mouth, whore their fixed ends arc on a level with the 
surface of the cloaca and their free ones project more or less 
beyond the mouth or vent, will be called the ‘^peristome;” 
on the other hand, when there arc nonCf and this feature is 
consequently absent, the niouth wwll be called naked,” At 
the same time it should be remembered that the two states 
may occur in a group of the same individuals, so that tiie 
pnsence or absence of the peiistomc ” must not be always 
regarded as an infallible distinction. 

Again, the acerates may be more or less scattered over the 
surface either ecliinatlngly or altogether imbedded In it longi^ 
tudinallyy when they will generally be found to be much 
stouter, more or less curved equally throughout, or more in 
one half than the other, which is generally the outside one ; 
also more or less equally fusiform, in which case the thickest 
part is outwards and the other more or less sunk into the wall. 
Occasionally the outer end is lanciform,” in a line with the 
shaft, or bent to one side, like a fixed Dayonct ” ou a mus- 
ket, and limited in its extent by a more or less prominent 
annular inflation, which extends obliquely or circularly across 
the shaft at the point of union ; or the outer end may be 
move or less sharply curved or club-shaped &c. 

Lastly, there is ofttm a minute straight or sinuous acerate 
Ann. tfc Mao. N. Hist. Ser. 5. VoL xvii. 30 
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with tnore or less lanceolate or, rather, fixed bayonet” end, 
like that j\i8t described, sometimes serrated, with which the 
cribriform sarcode of the dermis is charged. Taking the 
place of the flesh-spicule in the non -calcareous sponges, and 
thus also strengthening this structure, while it acts in combi- 
nation wdth the sarcode as a kind of cement in binding down 
the larger spicules of the surface generally, it has been termed 
by Ilackel Stkbchen-Mortel.” Hence tliese spicules maj 
be termed mortar-spicules,” so that when this term is 
used the reader wdll know what is meant by it. This form 
again sometimes attains a larger size, when, as is the wont of 
the deimal ncerates generally, tliey become mingled with the 
internal ends of the spicules of the mouth and thus form })art 
of the proximal end of the peristome. 

But the staple and, therefore, most characteristic spicule of 
most calcareous sponges is a radiate,” which may he regular 
or irregular ; that is to say, when the arms or rays are all 
equal in size and all separated from each other at equal angles 
it may be termed regular,” and wlien the reverse ‘‘ irre- 
gular. 

The radiates, again, may be divided into three-armed and 
four-armed spicules, t . c. triradiates and quadriradiates, which 
may be more or less equally mixed together according to the 
species or their position in that species. 

Noticing the tnradiates first, it may be observed that they 
are generally moie or less elevated in the centre, so that if on 
a level surface with the points of tjieir arms downwards they 
would rest on these pointft, a feature wdiich attains its niaxi- 
mum in the jieculiar form that characterizes the surface of 
dlathrina tripocUfera ^ as will be more particularly mentioned 
hereafter. It may also be observed that when tlie triradiates 
depart from their regular ” form they tor the most part 
become more or less bow-and-arrow^ shaped (whence they have 
btjen termed sagittal ”). in which two of the arms may be 
variously expanded laterally in a more or less curved or undu- 
lating form, backwards or forwards, while the third remains 
more or less straight, and hence will be termed the shaft.” 
Under this form tney may be generally small or gene- 
rally largo. Thus, as before stated, when generally small 
and numerous they form the skeletal structure of the radial 
tube or cliamber in the Sycones, which has been termed 

articulated ; ” while when large, with Jong shafts, the latter 
alone extending across the wall simulates that whicli has been 
called inarticulated.” 

The sagitpil ” form appears to be often used for binding 
down the subjacent spicutar structure, and, following it up- 
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Wards from the surfacd of the cloaca, this becotnea particularly 
striking and beautiful at the base of the peristome, where the 
arms are not only cx])ande(l almost pei’penrlicuhirly across the 
lower ends of the spicules of the peristome, like cross bars in 
a palisading, but, to still further extend their use, are abso- 
lutely flattened vertically, while the shaft remains more or less 
aborted, thin, round, and directed backwards in a line with 
the rtpieuloH in tlie layer of the peristome. 

The quadriradiates, on the other hand, do not differ from 
the trinidiates exce[)t in the addition of what is termed a 
fourth arm ; but inasmueli as this is for the most part different 
in form from any of the rest, it has been termed by Dr. 
Bowerbank the spiculum ” or spicnlated ray” (Mon. lirit. 
Spong. vol. i. p. 241, pi. iv. figs. 85 and 8b) ; we shall call it 
the ‘‘fourth ray.” Jt may be larger or smaller, longer or 
shorter than either of the other rays, curved or straight, simple 
or ensiforni, according to the species and its position in tliat 
species, situated perpendicular to the rest of the rays or in- 
clined forwards in the sagittal forms. , In the bofly of the 
cloaca, where these si)iculeH constitute a characteristic* feature, 
the fourth arm, which projects into the interior, is ]>erpcn- 
dicular to the other three (which are fixed in the surface 
of this cavily), with the curve always directed towards the 
mouth, and in this form they may be traced more or less 
into the canals leading into the cloaca. On the other hand, 
when the quadri radiate is large or constitutes^ from its size 
and predominance, the greater part of the spieulation, as in 
Leticonia Johnstonii^ Carter {Leucandra JoJin8tonii\ II.), it may 
be more or less like the rest ; but under these circumstances tliis 
spicule may in situ be lre(j[uently distinguislied from the tri- 
radiate by presenting a dark triangular S{)acc in the centre of 
the other three rays, whose angles are coincident with those 
of the triradiate jmrtion, and whose darkness arises from the 
rays of light at this part ]»assing through the surface instead 
of l)eirig reflected from it; while in the triradiate there is no 

dark space ” visible luilcss the spicule be viewed laterally, 
when a similar thing happens through the position of the 
third ray ; but its shape is quadrangular ana more or lc.ss 
concave at the sides, like an hour-glass ; hence, as these 
spicules Ho in situ on the surface in L, Johnstonii &c., where 
the fourth ray is directed inwards and the triradiate portion 
lies flat on the surface, the “ dark space ” is only seen in the 
former. 

Among the triradiates may ho mentioned in particular a 
form very much like a “ tuning-fork,” in wliicli the arras 
arc projected forwards almost parallel to each other and closely 

30 ^ 
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approximato<l, whilst the shaft is continued backwards \n tne 
op]fK)site direction. The interest attaching to this spicule is 
that it was first noticed and represented by Dr. Bowerbank in 
a mounting from a calcareous sponge, found at or near Free- 
mantle, at the south-western angle of Australia (Phil. Tr&ns. 
1862, |>I. XXX vi. figs, 18 and 19, repeated in his Mon. Brit 
Spongiadte, vol. i. p. 268, pi. x. fig. 267), of which Dr. J* 
E. Qiay made a genus under the name of Lefapta^^' and a 
species under that of “ A. australis ’’ (Proc. Zool. Soc. 1867, 
p. 667), and which Dr. G. J. Hinde, F.G.S., discovered in 
two fossilized calcareous 8i>ongeB, respectively named Sestro-- 
stomella rugosa and 8, clavata (‘Annals,’ 1882, vol. x. 
p. 186), confirmed by myself in a specimen of the former 
from the Jura ; and, fuither, that I have now found it abun- 
dantly ii! a recent calcareous sponge from the neighbourhood 
of Western Port,’’ Victoria, S. Australia, among Mr. 
Wilson’s collcction.from this part, as will be seen hereafter, 
when it will be found to be described under Dr. Gray’s name, 
i, c. Lelapia australis'^ Ilackel observed the same form 
in his Lmcetta pandora^ also from the south coast of Aus- 
tralia (pp* ctV. ^ Atlas,’ Taf. 23. fig. /0> ‘‘con- 

nective variety ” of Leucortisy viz. ijeucandra pulvinar (t6. 
vol. iii. p. 166), from the western coast of Australia &c. j but 
in neither is the spiculation the same as in our species, %vhich, 
as just stated, will be called “ Lelapia australis.^^ 

As regards the m€asureme}\t8 of tlie spicules, I would pre- 
mise that, w here given, they are intended to represent the 
largest size of their kind, or the size of the most characteristic 
forms of the species that I have seen ; for to go further would ba 
only to multiply assumptions, since in the hasty observation 
of the minor radiates, which are by far the most numerous, 
it is difficult to find two which are exactly alike ; besides, 
as 1 have before stated, the triradiate is always more or 
less raised in the centre, so as to become tripod-like, wrlns^by 
it becomes next to impossible to measure its arms accurately. 
Hence, both in the smaller and the larger spicules, the mea»» 
suremcnts must always be taken as approximative; while 
they will for the most part be given in “ 6000ths ” of kp 
inch, that the student may realize their relative dimensions, 
I regret that I cannot go more inm detail in this matter; tot 
as stated above respecting the dyeing and making microscopic 
sections, which is a comparatively long process, it is to to 
iioped that what 1 am not able to do now may be supplied 
by others hereafter. 

Also, to avoid unnecessary repetition in the text, I may at 
once state that, except in a few instances, neither the ^ 



On ik0 BHHnh W^emr^^ ih0 Bih^ and fid Boor^Ood* 44i 

tat nor the depth will be mentioned, and the same with 
the locality.^’ For, in the first place, all calcareous sponges 
are marine ; in the second place, most of the specimens that 
I have discovered among Mr, Wilson’s collections have, as a 
matter of course, lieen wnaccoinpanicd by their depths,'*’ on 
account of their insignificant size ; and, lastly, the loca- 
lity’^ being either *^Poit Phillip Heads” or Western 
Port,” about lt5 miles further to the west, their neighbourhood 
may be considered the same from a natural-history point of 
view. 

With these jirelirainavy remarks let us proceed to the 
description of all the specimens of Calcareous Sponges 
that I have been able to find in Mr. Wilson’s collections 
generally, beginning with that structure which seems to me 
most simple, viz. Chthrina cavata, and ending with the 
most complicated^ viz. Tetchonella proltfera. I have no 
further classification to offer, and therefore must refer the 
reader to the works of H Eckel and Polbjaeff for this purpose, 
as before mentioned, xny own being regaided as only a 
contribution to the subject. There are forty species, of 
which many are represented by several specimens, some of 
which are of considerable size, viz. 6 to 7i in. in their longest 
'diameters, and all in a good state of preservation — far ex- 
ceeding in every way what is to be found on the British 
coasts. ^ 


[To he oontinuttd.] 


XLl . — On the British JVeevers, the Bxb^ and the Poar^Cod* 
By Prof. M4NT0SH, M.D., LL.D., F.Ii.S., &c. 

Two species of weetcr ^ have been described by most authors 
who have treated of tlie fishes of our own and continental 
countries, viz. the greater and the lesser weever^ So far as 
previous and present examinations, however, esan guide me, 1 
am inclined to think there is a very close relationship between 
ihmn ; indeed it is possible that the one is only a young stage 
of the other, ai^d that eertaiu distinctions, such as the absence 
0^ spines al^ve the orbit in the smaller form and its greater 
in proprtion to its length, disappear with It is 
^1 known, indeed, thst noteworthy modification in outline 
ocem^s during the growth of several fishes. Moreover, in the 
Jlstije forpi {jgteater weever) there is considerable variation, 
fior instance, in the semi- membranous {mlongation of the free 
♦ Treehinus draco, L, (greater weaver), and T, vipera. 
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margin of the operculum. The diversity in the pigment^ is 
easily explicable on other grounds than those of specific dis- 
tinctness. Further, the fact that the smaller form is fertile 
at an early age is not altogether a reliable basis of separation. 
Besides, i have not been so fortunate as to secure the young 
lorms of the so-called greater weever, while the young of the 
lesser weaver have been familiar to me for many years — fmm 
an inch in length upwards. 

The smaller form (lesser weever) frequents extensive sandy 
reaches, such as those off the west sands, St. Andrews, where 
it delignts to bury itself in the sand, and is tossed on shore 
after severe stoims at all stages. The larger form (greater 
weever), on the other hand, is found as a rule, especially if 
well grown, in deeper water. In this habit, however, it would 
only coincide with the larger forms of certain other species 
of hslics. 

A perusal of Dr. Gunther’s accurate and careful remarks* 
on the two forms above mentioned strengthens the view just 
expressed. 

The wceveis are well knowm to fishermen from the wounds 
inflicted by their opercular sjnnes. A most interesting 
account of the structure of the parts and the result of an 
experiment with the living form are given by Prof. Allman^ 
in a former number of this journal t« 

In the standard works on fishes in our Country, and in the 
litcrutuie of fishes generally since the time of Liniia3us, tlie 
bib or whiting-pout and the poor- or power-cod are mentioned 
in close proximity. The latter is described as diminutive iti 
size, seldom exceeding 6 or 7 inches in lebgth, and less deep 
than the former when of the same length. I'ho barbel on the 
chin is sliorter, and there arc minor differences in the length 
of the fin-rays and in the position of the anal fill. 

In the most recent work on British fishes, viz. that of Mr. 
Francis Day, it would appear that the elaborate descriptions 
in regard to eyes, teeth, fins, scales, lateral liue, and colours 
are not always satisfactory, since they fail to show the rela- 
tionship existing between the adnlt and young stages wpa- 
rently of the same species. The experienced author, in&ad, 
observes, under the head of the Poor-Cod i — ^ Winther placet 
G. ImcUB as a variety of this fish ; but O. minntm is not nearly 
so deep in the body, while its vent is placed below the last 
rays at the first dorsal fin, and the free jwrtion of its tail is 
more extended. I liave not had an opportunity of investi- 
gating both sexes of these two species of fish.’* This remark 

^ Catabgutt of Fish^fl {Brit, Mua), ii. pp. 263 and 280 (1800). 
t Ann. & Mag. Nat. Hwt. ser. 1, voi. vf. pp. 101403 (1^1). 
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indiQi^tQs 8ome uncertainty on the auhject^ and my own expe« 
fieace of the species has now led me to conoluae that wuat 
has been described os the poor- or power-cod (OaJus intHUlus) 
bv several authors is only theyoupg of the bib. Considerable 
change occurs in the outline of the fins as the adult condition 
is readied, and the pigment is also increased ; bat a large 
series from Various parts of the British seas leaves little doubt 
as to the identity of the two forms. 

It would appear that the confusion in regard to this species 
has partly arisen from an examination of preserved specimens. 
This is probably one of the reasons why they are sepai’ated 
in t)r. Gunther’s valuable and laborious Catalogue of the 
Fishes in the British Museum’*, 

It is remarkable that very few males were procured last 
season, and this out oi a large number of examples obtained 
for examination at the marine laboratory. 


XLIL — Earli/ Stages in the Development of the Food-Fishes* 

By Edwakd E. Pkxnck, Bt. Andrews Maiine Laboratoryf. 

During the spring and summer of last year (1885) the ova 
of about twenty species of shore and deep-sea Teleosteans were 
studied in the Marine Laboratory, 8t. Andrews. Ot these 
about half were carried tlirough the embryonic stages in the 
tanks of the laboratory, and several species have, for the first 
time, been studied and the embryos reared at St. Andrews. 
Six of the species referred to have claimed special attention 
on account of their economic importance, and the following 
observations refer mainly to these, viz. i^Oadus merlangua^ 
Gadus wgl^nua. Gadus morrhua^ Trigla gurnardm^ Pietir<h> 
nectss JksuSf and Pkuronectes limanda. 

So tar as investigations at present show, tliis remarkable 
fact has been established — that, with the notable exception of 
the herring, the ova of those marine fishes which are of chief 
commercim Value are pelagic, and when mature present almost 
identical features in structure and appearance. In the course 
of development likewise few points of dissimilarity appear ; 
but the warning expressed by Prof. Ray Lankester is none 
the lC(SS just, that each form should be investigated in deiail, 
for in embryology the practical lesson is dmly beii^ more 

• Vol iv. pp. 385, m (1803). 

t Comtaumeated by tlie Atitiior, having been mad at the Aberdeen 
Meeting of the British Association (Seotiou 1)), September 1885. 
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mi more iinprefised tjpon naturaliste, that the aasertion ot 
generality throughout a class or phylum of organisms for a 
phenomenon obseinred only in two or three, or even more 
members of that class, is an exceedingly risky proceeding 
Each species has been studied separately and continuously in 
the laboratory, and much material has been accumulated, 
which has yet to be exliaustively worked out, and the present 
paper is chiefly of the nature of a preliminary account. 

Spermatozoa, 

The spermatozoa of the different species present no special 
features and are not readily distinguished from each other* 
They exhibit, as usual, an enlarged portion or head, which is 
almost peifoctly spherical, with a smooth, refractive, cortical 
portion and a central translucent part. The vibratile fila- 
ment, or tail,*’ is very long, delicate, and homogeneous. 
They issue from the fully developed male as a wdiitish fluid, 
of a rich creamy consistency, and they become diffused very 
rapidly in sea-water. A large quantity of milt is produced, and 
it is often expelled with great force. The vitality of the 
spermatozoa is considerable ; a small quantity exposed upon 
a slide for three hours exhibited active movements at the 
end of that time. 


The Ovarian Ovum. 

When approaching maturity the ovum gradually loses the 
opacity which characterizes it for some time after protrusion 
from the ovarian stroma. The capsule is disproportionately 
thick and very pliant ; but it is structureless and destitute of 
the radiating canals or strise seen in many ova. Minute 
spherules and refrangible particles are abundant in the fluid 
contents, and the vesicula germinativa is compiuratively large 
and usually shows a very distinct nucleolus. The iuton 
ovarian eggs do not riiien simultaneously, and in 2! jjNr* 
nardua esjiecially few ova appear to mature at the same time, 
so that the spawning-process would appear to bo protractea 
and intermittent, less so in the Oadidss and still less prolonged 
in the Pleuroneclidse. 

The Mature Ovum. 

The mature ovum is more or less Spherical, and when 
healthy has an almost crystalline transparency. It eadiibita 
(11 a deutoplasmic globe, cliiefly food-yolk, homogeneous and 
colourless, and destitute of large oil-glolmles, save in tlie 
case of 2. gurnarduej which possesses a single spherical oil** 
• (iuart Jouru. Mkt. Sci. vol xvi. p. 377^ 
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l^^lobtili^ of a pale ealmon^tint ; (2) a delicate cortical film of 
protoplaem, in which araall vesiclee and granules occur ; (3) 
a narrow space, the breathing-chamber of Newport^, 
separating the vitelhia from the external capsule, and permit-* 
ting it to revolve freely within the latter ; lastly, the ovum 
possesses (4) an external protective membrane, tne yolk-^sac 
of Bansom f- It is structureless, tough, hyaline, destitute of 
|K)re8 or striations, slightly resilient, and varies in thickness 
in different species, though always comparatively thin and of 
great transparency. It is of unifonn tiiickness m the same 
ovum, being most tenuous in P. limanda, measuring not more 
than *0001 inch in thickness. It is slightly denser in P. 
fsaus^ *000127 inch ; in Oadua morrhua it measures *00026; 
but it is considerably thicker in the ovum of P. gurnardua^ 
being no less than *0005 inch. One aperture pierces the 
capsule^ and its structure is the same in the several species, 
exhibiting an hour-glass ” form, with a crater-like external 
and a larger internal opening. 

Deposition. 

As the ova mature they pass posteriorly, and descending to 
the genital aperture are readily expelled. Differences in the 
manner and duration of spawning aoubtless obtain, as already 
stated, in the various species of food-fishes ; but the ovarian 
walls, assisted by the abdominal paiictes, at this time much 
distended, probably in all cases effect the extrusion of the 
ova. Very slight pressure upon the abdomen of a well- 
developed fomde causes the eggs to issue in a continuous 
stream, and artificial spawning may be easily performed. 
Amongst the Pleuronectidm cases freauently occur of egg- 
bound females, in which the containea ova are translucent 
and mature, but, from difiiculty in expulsion, are i*etalned 
beyond the pi*oper time. Such ova, when artificially extruded 
and fertilia^ed, may develop in due course, though others 
under observation did not survive. A lubricating fluid facilw 
tates expulsion ; but it possesses little adhesive property, and 
is not hardened by contact with sea-wator, unlike demersal 
or non-pelagic ova, which are often firmly bound together by 
this means. It is an interesting fact that the undetermined 
ova ^diod by Hitckel and K. van BenedenJ, though Ptshiffio, 
adhered together in masses, and tliat the ova of Lophim 
fnao^doriuA float in masses of mucus. Upon expulsion the 
buoyancy of these pelagic ova is at once apparent. l''hough 
uttfertilixed they rise to the surface, as Prof. McIntosh and 

^ Phil. Trans. voL exlf. 1861. t Ibid, vol clvii. p. 438. 

I Quart. Joum. Hicr. mi. vot. xvifi. 1878, p. 42. 
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Dr. Henaen noted *, and congr^ate in scattered groups like 
oleaginous globules^ but show no tendency to adhere together* 
They float ii^eely and are carried about by the slightest cur- 
rent in the surrounding water. In still water they often 
congregate in masses and form layers, the uppermost stratum 
being pushed to the surface by the buoyancy of those under- 
neath. Usually, however, they occur sparsely scattered over 
large spaces, and in the open sea, except in certain areas, 
they are so widely dispersed as to be rarely procured. Their 
buoyancy Dr. Walletn considers to be iavourable to their 
development ; and, in reference to the cod, when the eggs, 
from the more exposed Norwegian spawning-grounds, are 
(he says t) carried away by currents to a calm and secure 
place on the lee-side they will be hatched under favourable 
circumstances, and the try will find an abundance of hiding- 
places and food along the coast.” 


Fertilization. 

Pelagic ova float near the surface of the water for some 
hours ; but their buoyancy is affected by various conditions, 
especially adulteration of the sea-water surrounding them 
If no spermatozoa come into contact with them, in from two 
to eight hours, their translaoency becomes impaired, and 
decending to the bottom they assume a milky opacity, the 
capsule becoming wrinkled and distorted. This is probably 
the fate of vast numbers of pelagic ova in our seas ; and 
Hensen §, indeed, found in the inner bay of Kiel quantities of 
non-living ova of plaice and cod while dredging in iSill. 
Unfertilized eggs of T, gurnardus occasionally assume a 
bright pink colour, the cause of which has not been satisfac- 
torily determined, l^fae minute vesicles and granules suspended 
in the protoplasmic investment of the yolk persist for thirty 
or forty minutes after fecundation and then slowly befoome 
less abundant. The entrance of the S})erinatOKc>on was never 
actually seen, although successive series of ora were prepared 
and carefully watched in the laboratory, and active apertnar* 
tozoa were seen clinging to the external capsule 5 but it is 
probable that each ovum admits only one spermatozoon through 
the micropyle. The fertilized ovum is readily distinguished 
from those in an unimpregnated condition by its more traiMH 


• U. 8. Fish. Comm. Beport, 1882, p. 484 ; see also itspori of Boyal 
Oomm. on Trawling, 1884, p. 86. 

t Int. Fish. Exh. Loud. Oonfereno© Papers: ‘Fish Supply of Norwiir/ 
F. M, Walloni, p. 

I Vide * Keport of H.M. Trawling Comraiasion, 1884/ p. W,, and 
* Second Annual Hoport of Fishery Imrd for Scotland/ App. F, n, 47. 

5 U. 8. Fish. Oomm. Kep. 1882, p. 484. 1 rr j r ^ 



lucent imd tenae appearance. Several lar^ enucleate cella 
often occur near the centre of the yolk at this early stage, hat 
their significance and fate are not known. 

Formation of the Blastodiec. 

At the lower pole of the yolk-globe the film of pale ochre- 
tinted protoplasm increases in thickness, and tlie entire surface 
of the vitellus appears corrugated. These ridges are. how* 
ever, very faintly indicated, and they mark meridional areas 
of transference, along which much of the cortical protoplasm 
passes to the germinal pole. 

Segregation of protoplasm probably continues during the 
whole process of cleavage ; but it is most apparent during the 
first hour after fertilization, when the disc is being formed, as 
a plano-convex cap of a faint straw-tint, in which granules 
sparsely occur and one or more larger vesicles appear. I'he 
disc increases not only by peripheral, but also by aubgerraiual 
transference, as is shown by the fact that vesicles and gran- 
ules may be distinguished, situated partly in the disc and 
partly in the underlying matrix. Viewed from above, the 
disc is almost perfectly circular, and has the form of an 
inverted plaqm uepending from the yolk, the food-yolk being 
thus uppermost, in contrast witli the Amphibian ovum, in which 
the animal pole is uppermost and the large food-yolk cells 
occupy the lower pole. The vitellus, with its germinal pellicle, 
revolves freely within the capsule, and the embryonic area 
can thus maintain its ventral position when the ovum is 
turned over. 


Segmentation, 

A central cavity soon appears below the blastodisc, by 
which it is lifted away from the yolk, except at the periphery, 
wh^re the continuity of the disc and the periblast is never 
broken. This dehiscence was noted in 1\ gurnardue whib 
the first cleavage was in progress, and in other Teleosteans a 
aimilar cavity has been noticed at an early stage ; but it is 
not usually regarded as representing the true segmentation 
cavity, the latter being recognized only when the later m^ti- 
celled stage is reached. The first cleavage is incomplete, a. 
the disc IS not sharply separated from the periblast, and the 
two blastomeres are confluent below. The second cleavage 
(iutft tlie first furrow at right angles, and four blastomeres result 
Aavmtn^jtry is very frequent at the first cleavage, and the two 
cells show great disparity in size. Doubtless the phenomenon 
is due chiclljr to unequal transference of the dilfUsed proto* 
plasm of the yolk } out the tbm and size of the cells are 
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altered by an inherent power of movement which the constt^ 
tuent protoplasm possesses. To this movement are due the 
creases aiicl furrows continually diversifying the surface of the 
blastomeies during cleavage, as well as the retrogressive 
process by which blastomeres reunite occasionally after cleav- 
age. Irregularities in segmentation are far from unfrequent 
fourteen or eighteen cells being produced, and the outline ot 
the segmenting blaslodisc is thus varied, though the circular 
contour is always restored when the multicellodstage is reached. 
Tlie blastomeres thus do not always increase with that serial 
regularity of geometrical progression which tynical segmenta- 
tion illustrates. Cleavage m a plane parallel to the upper 
surface of the disc commences when the blastoderm is multi- 
celled, i. e. consists of from fifty to eighty blastomeies, and 
the form of each cell is alteied by the increased pressure of 
adjacent cells ; the original rounded or amorphous outline being 
lost it becomes polygonal. The constituent cells simply con- 
sist of naked protoplasm, and at the same stage vary very 
much in dimensions, exhibiting a large, clear, more or less 
central nucleus^ which is not, however, always distinguisliable ; 
indeed there is evidence to show that periods when the 
nuclei of the blastoderm and periblast are visible alteniate with 
periods when the nuclei aie diaphanous. A similar rhythmical 
alternation may be observed in the process of cleavage, a 
discontinuity marked by alternations of activity and quies- 
cence. 

Begmentation is not confined to the limits of the disc, but 
at the margin the protoplasm of theijcriblast forms elevations 
between wliich the lines of cleavage extend, and colls are thus 
outlined in the investment of the yolk, which without doubt 
must be added to the blastodermic mass. 

The Periblast 

Cells formed, te just described, beyond the margin of the 
disc contribute to the increase or the embryonic area) but 
such periblastic additions to the blastoderm appear to be very 
limited, and it is rather by an imperceptible process of intusi* 
Busception that its increase must be accomplished and the 
decrease of the vitellus accounted for. The lines of cleavage 
cannot be traced far over the surface of the periblast; they are 
most distinct in proximity to the periphery of the di«0» and^ 
more remotely they pass insensibly away. The nuclei ot 
the periblast, which are more or less oval and well defined 

* At St. Aadrswfi irregularity was most frequent in the ova of 
gw ruirthts ; but Byder noted the same feature in the cod (IT. S, 
Comm. Hep. pp, 486-7, pi, ii. fig, 12). 



uml posse^^i a nucleotas^ appear at first close to the marffin of 
the disc and are crOe'ded together, but soon are distriouted 
over a wide tboagh variable area called the nuclear zone/’ 
The origin of these nuclei is still undecided, and aa they 
appear primarily quite at the periphery of the blastoderm, and 
increase row by row over the periblast-stratum, they have been 
derived by some authors from the nuclei of the disc. Not 
only do they extend outwards, but, as Agassiz and Whitman 
noted, tliCy extend inwaid beneath the disc, and are promt- 
ncntly seen studding the floor of the segmentation cavity. They 
are often more numerous in some paits of the pciiblast, and 
less numerous or wholly absent in others. 


Invagination of the Rim^ 

Towards the close of the first or on the second day tlie 
blastodermic rim appears. Its mode ot origin is uncertain, 
though appearances in the living ovum strongly suggest its 
growtlf as a tiue invaginated layer, separated irom the cells of 
the disc above by a distinct fissure which cannot be traced to 
the peiiphery. 

Ilenncguy* holds that the rim is really inflected, but 
that the outeiniost or ^‘corneous opiblast ” layer takes no 
part m the piocess, an opinion which is directly opposed 
by Kingsley and Conn. Ocitainly CEllacher’s view (with 
which Ryder agrees), that the hy[)obla8t arises in situ by a 
simple differentiation of cells, presents this formidable diffi- 
culty, that a great pait of the floor of the segmentation cavity 
is permanently periblastic, and that the rim merely inters 
pos^s between the disc and the pciiblast beneath the embryonic 
radius and in proximity to tue margin. Further, the rim 
clearly proceeds fiom the peripheiy towards ^ the centre, W 
neath the disc, and this is inexplicable if the process be one 
of dclaraination. Nor do appearances stiongly favour the 
theory that the rim is solely derived from the periblast ; but 
as periblast cells are undoubtedly added to the periphery of the 
disc, the rim is probably a derivative from botn. 

Ill F^tromyzon the epiblast layer extends by marginal 
addition, by the conversion, in fact, of the non-embryonic yplk- 
Oells into epiblast cells f ; and by a like process, doubtlesS| 
epiblast and lower^Iayer cells in Teleoateans increase at the 
margin, the converts periblast cells being immediately tem 
fleeted, idong with arehiblast cells^ to contribute to the growing 
and extending blastoderm. With the invaginatioo of the 


a Bull Soc. Bhilum de P^ris, Apr. 18^0 

t A» F. Shipley, ^MsloWaatcflaiiiprey,^ &c.,rioc. Roy. 8 oc»,K 0 V 4 
1885 . 
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rim, lirhoee growing (inner) margin is, at first, parallel to the 
circumference of the disc, the latter by epinolic extension 
thins out, and presents in optical section a crescentiform 
outline. At one point, however, by a proliferation of epiblast 
cells, a thickening is produced coincident with one of the 
radii of the disc. 

. Formation of the Embryo. 

The thickened portion of the rim, just mentioned, shows 
from the first a central enlargement, indicating the future 
head of the embryo, ^nd an alar expansion upon each side 
produces a broad scutiform outline. The apex of this scutum 
becomes the permanent cephalic extremity, and prominently 
projects as a protruding carina upon the sub-blastodermic 
matrix, whilst posteriorly the tapering trunk of the embryo is 
gradually defined. The greater part of this embryonic 
tliickening is made up of epiblast cells, which constitute the 
axial (neural) cord. This cord grows downward and divides 
the undifferentiated lower layer cells into two lateral 
cuneate masses, out of which the muscle-plates are built. The 
dorsum of the embiyo is superficially rounded and projecting, 
showing no trace wnatever of a longitudinal medullary groove, 
and there is no ingrowth of the corneous layer, such as CaU 
berla describes in Syttynaihus, the neurochord arising as a 
solid rod in which for some time no neural canal develops. 
It is interesting to note that Petromyzon precisely agrees 
with the Teleoateans in this feature, and, in both, the medullary 
canal arises as a fissure, which appears at first in-the thick- 
ened anterior portion and extends posteriorly, the process 
being simply one of dehiscence, the central cells separating 
to form a longitudinal vertical fissure The epidermic layer 

now separates from the neurochord, and the hypoblast becomes 
thickened along the ventral median line and presses upward 
against the ridge of the neurochord, which is thus some- 
vmat flattened on its under surface. The central rod of hypo- 
blast, thus differentiated and detached, is the notochord, and 
posteriorly it is insensibly lost in a caudal mass of indiflferent 
cells. At an eai-ly stage, before the notochord i$ completely 
established, its cells are in close apposition to the meso- 
blast cells upon each side, and the two masses can with 
difficulty be distinguished from each other. This difficulty of 
clearly distinguishing the cells of the different layers is one 
common to all the early stages of Teleostean development. 

Meanwhile the blastoderm is proceeding epiboiically to 

♦ Shipley, “Nervous System of Oambr. Philos. Soc. 

March leSu ; and Scott, Quart. Joura Micr. Sci. vol. xxi. p. 14d. 
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invest the Jrolk, and on the eeeond day usually covers more 
than a third of its surface* Early on the third day the 
equator is passed, and at the fifty-fourth or sixtieth hour the 
blastoderm generally envelops two thirds of the yolk. The 
cephalic end of the embryo remains stationary in the forms 
under consideration ; but as the caudal extremity keeps pace 
with the advancing periphery of the blastoderm, its increase 
in length must take place in the region of trunk. The 
blastopore reaches its maximum at the equator of the ovum, 
and when that is passed its circumfcr^ce continuously de- 
creases* The rim does not increase appreciably in density or 
breadth, but, on the contrary, its substance diminislies, and 
this must be so if, as it progresses, it contributes to the 
investment of the yolk. When the blastopore has so far 
decreased as to appear merely as a minute aperture (on the 
fifth or sixth day) at the posterior extremity of the embryo, 
the rim is recognizable only as an aggregation of cells — the 
cells of the coalesced margin. Tliis remnant is probably 
used in the formation of the anal section of the mesenteron 
and other stuictures; but it does not appear that the caudal 
plate is foimed directly and almost solely, as Ryder main- 
tains, out of these cells, the tail, like the rest of the trunk, 
increasing in length by the addition of mesoblast somites. 
Still more questionable is the theory of llauber and His, 
adopted by Ryder, that the hind portion of the embryonic 
trunk exemplifies tlie phenomenon of concrescence, since it is 
not supported by study of the living embryo, and sections 
reveal no trace of a median fissure or line of apposition con- 
tinuous with the longitudinal vertical plane of the anteri4»r 
region. Indeed the caudal plan© of symmetry is at right 
anglei^ to the plane of symmetry in the rest of the trunk, for 
the tail lies sidewise upon the yolk, and ajpparentiy develops 
and continues in a state of torsion until the embryo is free. 
Further, the soli,d condition of this portion of the embryo is 
maintained till a comparatively late stage, when the medul*. 
lary canal finally penetrates it, as the first median fissure 
which divides its cells. 

The complete differentiation of the notochord coincides in 
many species with the closure of the blastopore. This is the 
case with Gfadua mtrlangus^ G. morrhua^ P. ftmandb, and 
P.jfefiiia; but in the case of G.mglejinm and P. gumardm 
the closure of the blastopore is one or two days later. 

Nothing note^iorthy was observed respecting Kupfer’s 
vesicle; it has the same structure in the various sp^ies, 
though in T. gumardm (in which it was not observed until 
twenty-»four hours or more after the blastopore had closed} it 
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18 often compound, and presents the appearance of a 
of bubble4ike structures enveloped by a thin protoplaamie 
stratum undistinguishable from the protoplasm of the under-* 
lying periblast In some Teleoatcans it can be made out 
very early ; according to Ilenneguy it appears in 8almo fario 
at the lime when the blastopore coincides with the equator 
of the vitellns ; but usually its appearance immediately pre- 
cedes or succeeds the closme of the blastopore. 

Sense-organs j Hearty Coeloma^ Wolffian Ducts^ 

In the evolution of the sense-organs few special features 
can in this place be noted. The optic vesicles are always 
rapidly budded off when the cejdialie enlargement of the 
neurochord is defined. They are solid and somewhat ovoid, 
and their cells soon show a radial disposition, as though about 
to dehisce along a central vertical plane in order to form a 
median chamber, longitudinally placed. TJie formation of 
this chamber — the cavity of the piimitivc vesicle — is never 
accompIi8he<l, and only when the ingrowth of epiblast and the 
formation of the concentrically laminated lens pushes the ex- 
ternal portion inward upon the inner portion of the hulbiXs oesdi 
is a cavity formed within the vesicle, the sO' called secondary 
vesicle. By this involution of supei^cial epiblast the rim of 
the secondary cup is left impeifect upon its venti'al margin, and 
this breach is the choroidal fissure. The olfactory divcrtictila 
aie pushed out as modifications of the brain a little later, and 
on reaching the epiblast in fiont of the head a ganglion h 
formed, uniting with an epiblast thickening, from which the 
Olfactory nerve, according to Beard is split off, and thus, 
like the cranial nerves, is partly epidermal. 

Like the eye, the car in the Teleostei originates as a solid 
differentiation of cells. The otocysts can be distinguished 
twenty or thirty hours after the blastopoi^ has closed. Thley 
are ovate in form, and rapidly develop a kimen, which is at 
first a narrow fissuie surrounded by dense epiblast* The 
lumen rapidly enlarges, the walls become thinncY, and before 
the embryo emerges from the ovum each otocyst develops two 
calcareous lefringcnt otoliths, which exhibit a marked radiate 
structure. 

The heart is a prominent structure in the early embiyo 
and protrudes as a solid mass of splanchnic-mesoblast cells in 
the centre of the pectoral region, antCro-ventrally situated 
below the otocysts* For some time it is solid ana function- 

* Beard. Branchial Benee-Orgaua of the Ichihyomda,’^ Quart JoarU. 
Hicr. Sci , Bee. 1885. 



j the KHiefuratiee of a central lumen ie aceompauied 
Ity imnt irregular pulsations* It is a simple tubular struct 
t^ve^ an 4 its cellular transparent walls assume a rugous 
appearance* Tliough no hsemal fluid can be detected until 
some da;ps after emergence^ the cardiac contractions were first 
noted pn the following days morrhm^ sixth dsy; (^p 
inerlungus. eighth day ; P, limanda^ tenth day ; <?. mgUjlmiAA^ 
alcrenth day ; and 2. gutnardusm. the fourteenth day. Thf 
yhythmic movements when commencing are very slow 5 but 
when they become regular they average from twenty to thirty 
pulsations per minute, and when the heart is in full vigour 
the rate increases ty forty-five beats per minute, while the 
embryo is still within the ovum. 

As early as the fourth or fifth day a primitive ccalomic 
cavity develops as a horizontal fissure traversing each of the 
lateral musclc-platcs and dividing the soniatopleuric fipm the 
splanchnopleuric portions. In the proximal niche of tlm 
cavity thus foimed upon each side 01 the embryonic axis a 
special part is difibreutiated which performs tlie function of 
an excretory duct At a very early stage these longitudinsj 
tubes, whose walls consist ol a single » layer of cubical epi- 
thelial cells, can be traced along the line where the somato-* 
pleure and splauchnopleure remain continuous, each termi- 
jiating anteriorly in a crozier-shaned loop with an infundibular 
opening, near which is a plicated body enclosed in a capsule, 
^apparently a sit^le glomerulus. Shifting their position, these 
tubes, the Wolman ducts, lie on the ventral side of, and pass 
parallel to, tlie vena verHlroMa, and posteriorly they unite to 
form a large urinary vesicle immediately below the origin of 
the tail, prominently seen in the newly-emerged embryo. 

Notochord hnd Vertobral Archea. 

I'be notochord arises as a rod of smell cells almost undis- 
tingnisKable from the nenrochordal and mesoblast cells ; but 
tratutversb cavities soon eppet^T; produced by the bteekio^ np 
original cells, which again give place to more spacious 
filled with juicy p-oto^asm, much vacuolated, ,tu4 
m^iag » retienkted meshwork or great complexity, rhougk 
the noiooheud poBsesses some riuidity, doe to ^ 
<ii the protoplasmic contents of the metotnorphosie^ 
«pik end ^ continuitjr of th^r nmhranoos walls. From 
^ emtennost cells a oatietdar sheath » forgied, but it is thin 
IHld a^owC Ihde lamination. Ontside the chordal sheath a 

tMIgwiolt, ^]>i>vSl(qpnu«t,of tlM SitbMjr,* (i^iiatt;, Jo«ra. 

14 . sadv. p. U, 
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teedobbuitic j^ricliordal inTeatment i» developed Ikmi llii^ 
fntierwioat crtls of the protovertebriB. This is the redtic^d 
representative of the thick skelctogenoua tube of Selachians 
and Ganoids, and probably consists of a membram eiaBiim 
interna only, thougli in favonrable sections of young Tele* 
osteaus two portions can be distinguished, a membrma Kmiime 
ewterna, wliieh passes dorsally to enclose the nOiirochord 
(constituting Rathke’s mefnhrana reuniens eupenor) and 
sends fibres down to meet below as the membr^na reunim^ 
inferior. It may be doubted whether the daeiica eorierna^ 
Which separates the inner from the outer half of the skeleton 
genous layer in more primitive fishes, exists at all in Tele- 
osteans, though in Mustelm, the Rays, etc. this layer is tnuch 
nearer the chorda than in the Holoctphali^ Notidanm^ etc.^ i» 
which forms it is separated by a considerable intcrral from 
the elaettca interna. The outer layer, which we have distin- 
guished as a Umitana externa^ may in reality be hotnologolis 
with the memhrana elastica externa^ and certainly in the 
species here considered cartilage develops, and McMurricb 
observed • in Syngnathua a deposition of ossific matter 
in this external layer. As the nucleated cartilage cells 
arise they pioceed outwards from the perichordal sheath as 
two superior and two inferior rami (to each developing veite* 
bral body), forming the neural and hsemal arches respec- 
tively. 

Cartilage appears to develop independently above the 
medulla (in the mimhrana reumena aup&rior)^ and the hssms^ 
pophyses never really meet in the middle line, just as in the 
cartilaginous sturgeons, but coalesce with the median dorsal 
cartilage, which occupies the position of the longitudinal 
elastic band between the distal ends of the upper xami^ in 
Acipeneerj for example. 

Bmtwshitd Atvhw. 

The branchial ar4ie« are indicatad a. lidgw paa^ng 
ventrally in the cesophageal regkm eotne botara before bsbe^ng. 
They certainly refiaain elosea for eeTeral days jUSter 
«pp(wance, and the clefts are not epen to the exterior ^ntil 
the oartilaginons bars are deve}o|)ed. These here ean 
detected in couise of deTclopment soon after rite has 

^emerged, the first aich derelopin^ so rapidly as to distort tin 
outline of the head. An anterior process '(the siaiaUet#) 
passes immediately beneath the eyes; hut me hyoid 
neing nearer the middle line, is less readily wade ont ha li|w 

e Quart. Jotira. Hicr. 8oi. J88S, p, e47> 




Jiiviog tbottgii by tbe fifth or siacth 4ay after emer- 

it ia very roovable and is raised and depressed con* 
atantly, even before the oral aperture exists. Behind the 
aeeona arch four successive branchial arches are seen as 
stout cartilaginous rods developed in the anterior margin of 
each cleft. By a forward movement of the lower curved 
rami of these arches they become approximated^ so that a 
transverse section, if very slightly oblique, may pass through 
the series with the exception of the first arch. 

Fina^ 

At a very early stage a fold of epihlost in the post-otocystic 
region is the commencement of the pectoral fin. This thick« 
ened fold upon each side assumes a rude oval outline and lies 
in a horizontal plane upon the yolk» The proximal portion 
becomes'^narrowed and much denser, due to the median intru- 
sion of mesoblast tissue, which pushes its way between the 
upper and lower epiblast cells ot the fin<^fold, and^ ceasing 
before reaching the limits of the fin, gives the margin a more 
pransparent appearance. When the embryo emerges, the fin 
is a stout fan-like structure and has shifted slight]^ irom the 
original horizontal plane. The basal thickening still con-* 
tinues, and the mesoblast cells contributing to it show a ten- 
dency to assume a radial arrangement, these radial lines 
extending also into the thin distal border, while at the centre 
of the peduncle cartilage develops independently, and ex- 
tends distally as a tilin'^ central plate, unconnected at the base 
with any pectoral arch rudiment. Whether this central car- 
tilage develops into the osaa hasalia^ the sole remnant of the 
primitive fin of fislios, or breaks up into radial rods, was not 
made out 

Cranium, 

the iint skeletal elements of the ctaniam, 
(Until eonr « meie fibro>iuembniaoaB inTestment of ^e bnun, 
as tsro cMtUa^ons bar& the teabeoalse, mtsn^ng m 
jpowiag at o&oe longitadual binditj in the embiyo. In the 
between mem the j^pt^hysis posses down to meet 
ilhp putiUmy diiretticnlttm. roof of th4 oral aptrture is 
fOsM m, not only at the |Mint where the iniimdtbalaiQ is 
^HMlld, ent^ slang the middle line anteriorly, this mediui 
glaring the month in cross section a deeply-rgrooved 
dharaete^i with S flattmied base Or floor. At the oral end of 
i^otochord nod alon^ eiibh side two dense plates bf osiftir 
Isgb arise—the pmadbrnflalB—which grow ri^ly and form, 
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the thick basilar plate. This plate unites with the trabecul® 
in front, and the floor of the cranium is thus completed, while 
the walls and roof are still membranous. The notochord, on 
penetrating* the skull, bonds down very suddenly at an angle 
of about 90*^, and the basilar plate bends down likewise, but 
passes forward at a more modei-ate angle — this declination of 
the spheno-occipital plate or basilar cartilage producing a 
flexure of the cranial region, which is much greater than 
usually supposed ; indeed, the floor of the skull, soon after the 
embryo emerges from the ovum, lies in a plane almost 
parallel to the plane of the branchial arches. 

Stomodetium and Proctodieuriu 

The preceding skeletal structures are usually well developed 
within a week or ten days after hatching ; but it is not until 
that time is eompleted (the seventh day or later) that the 
stomodaium is externally open. The anus is still later. Nor 
is this surprising, as the embryo derives all the needful nutri- 
ment from the store of yolk which protrudes so prominently 
on the ventral aspect ol the body during these early stages. 
Its bulk, however, continuously diminishes, and soon after the 
anal apertuie arises it wholly disappears. The anus in all 
the foims under consideration appears comparatively late. 

The anal tiact is thus a solid cord until the lumen of the 
mid-gut extends into it, the communication of the proctodaeum 
and the anterior portion ol the alimentary canal being appa- 
rently incomplete until the tenth or fourteenth day attcr 
libel ation. 


Ilmmal System. 

The vascular sjjstem cannot lie treated in detail in this 
place ; but one point demands some reference. As already 
stated, the heart’s pulsations ccmmence at an early embry- 
onic stace, long bclore a true haemal circulation exists.* It 
can hardly be doubted that a colourless plasma is distributed 
over the trunk of the embryo, though it is impossible to detect 
any such lymph-circulation. At ft certain late stage ted cor- 
puscles do make their appearance, though whence they are 
derived is a question as yet undecided. Many considerations 
favour Byder’s view that they are directly periblastic, and 
some evidence, from observations on Ahaa^^ Balmo^ atid 
Gaatroateua^ seems to support it. Sections of early embryos 

* In the embryos of this species liyder afBrms that the vehous end of 
the heart opens into the persistent segmentation cavity (U, S. Fish, Comm. 
Bep. 1882, p. 6S7). 
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m which the subnotochordal trunks are developed show an 
abundance of nucleated cells, of large size and spherical form 
(becoming polyhedral in microscopic preparations), filling up 
the lumen of each vessel. Those which crowd the venaverte- 
brali 0 are strongly held by one observer * (K. F. Wencke- 
bach) to be the original form-elements of the blood. Pre- 
cisely similar cells, lounded, colourless, and nucleated, com- 
pletely fill up the lumen of the aortic trunk. If Wenckebach 
be light, his conclusion must bo extended, and the unde- 
tached cells in the aorta must be also regarded as original 
blood-rells, which have not yet acquired the colour and other 
characteristics of blood-corpuscles. In several series of the 
embryos of Oastrosteus spinachta at the St. Andrews Marino 
Laboratory the passage into the heart of corpuscles, detached 
from the yolk-cortex or periblast, was observed on many 
occasions f, and it is highly probable that these are haamal 
form-elements ; but further observations are needed. No 
perivitclline circulation, such as is seen in Oastrosteusy Oottusy 
Liparisy etc., was observed in any of the advanced embryos 
studied, though a branchial subnotochordal, caudal, and in 
some cases a cneliac circulation was active. Thus minor 
differences doubtless obtain in the development of the blood- 
corpuscles in various Teleosteans. 

Diagnostic Features. 

(1) Ova . — It was pointed out on a preceding page that the 
ova, as well as the early embryos, of the species under con- 
sideration are remarkable for the few external points of differ- 
ence which they present. Their identification is often a task 
of considerable difficulty, and even familiarity with the 
various ova docs not entirely remove the uncertainty of deter- 
mination. Hence the desirability of establishing reliable 
points of difference. Arranging the ova in the order of size, 
which is a distinctive character sufficiently well marked to 
serve for determination in the laboratory, the following fea- 
tures may be noted ; — 

Pleuronectes platessa : diameter *065 to *069 of an inch.— 
The largest ovum of the various species treated of in this 
paper. Form spherical, hyaline capsule denser than in 
the two species of Pleutoneotes mentioned below. The 
emhiyo shows pigment at an early stage of a pale yellow 
tint, quite distinguishable from P. flesus. 

♦ youra. of Anat. and Physiol, vol, xix., Apiil 1886, p, 2S1 : Wencke- 
hsek Oeveionment of Blood-corpuscles ’’ (Perea), 
t Ann. A muSf Hat Hist, Dec. 1886, p, 4M ; and IT. S. Comm. 
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Trigla gurpardua : diameter *0698 of an inch.— Spherical 
form almost constant, spheroidal ova being rare ; capsule 
hyaline and dense ; vitellus exhibits a large, pale salmon- 
tinted oil-globule. During development several large 
cells (niultinucleate) occur in proximity to the embryo, 
and stellate nucleated particles of protoplasm soon after 
closure of the blastopore occur, distributed over the sur- 
face of the vitellus* 

Oadua mglejinua : diameter *058 in. — Ellipsoidal form fre- 
quent ; capsule thin and of great translucency ; no oil- 
globules. 

Oadua morrhua: diameter ’0551 in. — Ellipsoidal form 
sometimes preponderates ; capsule hyaline, but slightly 
denser than in the other Gadoids enumerated here. Shows 
a faint bluish translucency. No oil-globules. 

Oadua mertangua ; diameter *0476 in. — Very crystalline in 
its translucency. During development exhibits (about 
the seventh day) one or more enucleate structures, 
elaborately stellate, usually occurring one on each side 
of the embryo near the mid-mesenteric region; some- 
times a third, asymmetrically placed, occurs. Thw have 
the form characteristic of a “bone corpuscle.’* No oil- 
globules. 

Pleuronectea jleaua ; diameter *038 in. — Usually spherical, 
but ellipsoidal form is frequent. Capsule hyaline and 
exceedingly tenuous. 

Pleuronectea limanda ; diameter *033 in. — Hensen compares 
the ova of this species with the preceding (P. jkaua) in 
the following terms Those of the flounder are 
small ; but the smallest of all (less than 1 millimetre) are 
those of Plateaaa ?fwonrfa.*’ Capsule hyaline and very 
thin. The whole ovum exhibits a delicate TOlden-browif 
tinge^ which is characteristic. On the fifth day after 
fertilization the vitellus exhibits a remarkable reticula- 
tion, apparently due to the peculiar disposition of the 
protoplasmic yolk-cortex. Polyhedral spaces are enclosed 
by the intersecting ridges, which appear to be merely 
superficial and therefore unlike the reticulation which 
penetrates the entire yolk-mass in Elasmobranchs, 
forming, as Dr. Schultz discovered, a series of radial 
lines from the centre to the circainference. Further^ 
according to Balfourt they exist before and after 
zation, whereas in P. limanda no reticulation is visibie 
until long after fertilization, 

e IT. S. Fish. Comm. Hep. p. 428. 
t Joum. Anat. and Phywol. vol. idx. pp. 879 and Hh 
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(2) The Emhyos . — ^There is little doubt that the pigmentar 
tion of embryonic Teleosteans is a feature of great diagnostic 
value. The valuable observations of Agassiz* upon this 
«nWect are well known ; but with the exception of Professor 
McIntosh’s contributions on the sulgect very little has been 
done. The study of an extended serii‘s of embryos alone can 
establish the validity of pigmentation as a means of identifica- 
tion ; but observations at the St. Andrews Laboratory lend 
considerable countenance to the contention that embryonic 
coloration is diagnostic. 

Pigment appears in P.Jlesus at the earliest stage, and is, as 
Prof. Mcintosn describes t, of a {)eculiar pale olive-brown 
(brownish yellow by transmitted light)/’ forming distinct 
patches on the dorsum and tail, with inteiwening lines of 
spots. Pigment of a more distinctive yellow colour — a rich 
amber shade — appears in P. limandrz. Its distribution is 
similar to that in P. Jlesua ; but in neither species does it 
extend over the yolk. Large stellate black pigment spots 
occur in the more advanced embryos of P. limanda^ extending 
over the eyes, otocystic and hepatic regions to the anus, and 
along the dorsum and upper margin of the caudal trunk. 
Crescentic yellow pigment patches appear in the caudal mem- 
brane. 

O. merlangus exhibits no coloration until the eighth day 
after hatching, when pale yellow amorphous corpuscles appear, 
chiefly on the dorsal and lateral surfaces ; they extend also 
over the yolk-surface and embryonic fin-membrane. The 
tint is characteristic — a pale yellow with a distinctive green 
tinge. In the two remaining Gadoids black pigment alone 
appears — in Oadm morrhua two days before emer^ng from 
the ovum, and in (?. mghfinus on the eleventh day, in a series 
which emerged on the twentieth day. In both the spots are 
at first amorphous and confined to the dorsal aspect of Jhe 
trunk; but tney rapidly extend, especially in the ventral -or 
mesenteric region end region of the shoulder, the pectoral 
fins being also radially pigmented. P. gurnardus is scantily 
pigmented on the eleventh day, the spots being of a pale jwia- 
green hue ; but two days later yellow corpuscles are plentiful, 
and a few are of an ochteous hue. Lastly minute bl^k spots 
occur. The surface of the yolk becomes rapidly pigmented 
as well as the protoplasmic investment of the oil-globule. It 
is well known that monsters frequently occur : but these were 
lUiTe in the large number of embiyos reared at St. Andrews. 

• Proc. Amer. Acsd< Arte andBci., Jime 1878, pp. 1-18. 

t * Second AtmiiSl Beport of Fishery Board for Scotland,’ 1B84, Ap- 
fMndix F, p. 47. 
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One example (P* limanda) possessed two heads, one head 
being normal, while the other was much confused. The 
bifurcation occurred in the raid-region of the trunk, and it is 
remarkable that while the alimentary tract was bifid the noto* 
chord was not so. An abnormal example of T. gurnardm 
again was malformed in the cephalic region, only one eye 
being developed and situated on the ventral side of the hoad^ 
The otocysts were displaced, but the trunk presented no 
unusual features. 

Conditions of Temperature dre. 

It is unnecessary to say that temperature has great effect 
in accelerating or retarding developmental changes. Thus, 
in the case of O, morrhm^ the stage figured by Ryder as the 
thirtieth day was reached at St. Andrews on the twentieth or 
twenty-first, the acceleration being due to increase of tempe- 
rature. Wiien, liowever, the temperature is about 40^ F#, a 
lisc or fall of three or four degrees appears merely to abbre- 
viate or lengthen development by about ten or twelve hourg^ 
The series of ova and embryos dealt with in the preceding 
pages were not all reared at precisely the same temperature, 
but by a constant flow of water from the sea outside the 
laboratory the temperature is kept as low as possible, and 
rises very gradually as the season advances, Thus from 
March (early in the month) to midsummer the temperature of 
the water in the tanks rose from 34° or 35° F. to 49° and, 
occasionally, 51° F. Of scarcely less moment than tcrape-* 
rature are the other conditions, such as chemical purity of the 
water and freedom from detritus, mud, &c. These conditions 
arc secured at 8t. Aruhews by the proximity of the laboratory 
to St. Andrews Bay, on the beach of which the buildings 
stand, wliile the harbour passes on the north and west sides of 
th^ laboratory. Before flowing into the tanks the water pumped 
from the bay is retained in a spacious supplv^ank until its 
sediment is all deposited. This course is aDsolutely neceaaaryi 
as contact with particles of sand, mud. or mucus m the watet 
inevitably proves fatal. Newly-hatcned embryos are subh 
delicate organisms that veiy slight contact with hard sub- 
stances (such as contact with the side of the tank) is hurtful, 
while the slightest pressure at once produces opacity in the 
transparent embryo, premonitory of death. On emerging ti^ 
young fishes swim in reversed position, yolk upward, and for 
some time have little power of guiding their courie. By 
rearing them in tanks ot large capacity contact with the aid^ 
IS in a great degree obviated. 

In studyingthc development of the food-fiaheathU ooucluafoi| 



On lb ifi PhyuomecliiBA Iheringii. I$l 

19 tmequivocally arrived at— that the Telcostoi embryologi- 
caily, a» ako morphologically, are a highly speciali^d group, 
and are too far removed from the primitive or protichthyoia 
type to yield much material for broad generalizations. At* 
tempts in that direction can hardly in any great degree prove 
fruitful, and must often be misleading. Abbreviation and 
the intrusion of secondary, and even tertiary, modifications 
have been so extensive that the conclusions yielded by Tele- 
ostcan embryology can never have the interest or application 
which Selachian development possesses. But though the 
Teleostei, from great specialization, reveal a striking contrast 
when compared with such a group as the Elasmobranchs, 
yet investigations into their development, in which our know- 
ledge is so fragmentary, arc of great importance from many 
points of view, and have, it cannot be denied, an eminently 
practical bearing. The imperfect state of our knowledge 
regarding the early history and conditions of development of 
our important fooa-fishes is happily not likely to exist much 
longer. That the embryology of these forms is being 
actively pursued by many investigators is an encouraging 
and promising sign. Of hardly less importance is the study 
of those smaller forms upon which the food-fishes are to no 
small extent dependent for nutriment. 

The writer, in conclusion, desires to warmly acknowledge 
hfe obligations to Prof. M^ntosh, whose groat experience 
pd kind advice are so freely available to those who carry on 
researches in the Marine Laboratory at St. Andrews. He 
desires to express his obligations for the use of the scientific 
section of the University library, for the use of the Caldwell 
microtome belonging to the University, and for memoirs and 
accessories in the zoological laboratory at the United College in 
the University of St. Andrews. Finally, he is under obliga- 
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XLin.~ 0 « lAs OmpoHtion tn Phyllomedusa Jheringii. 

By Dr. H. VON IttEniNG, Rio Grande, Brazil. 

tjNTilTthis year, my attempts to disema^r the mode of repro- 
ittotiott ©f rhyUovmdma iheringii had failed. I found the 
frog in numbers during the breeding- season, but could detect 
lio spawn in the water near which they congregated. I have 
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now been fortunate enough to elucidate this mystery. 
medum dees not lay its eggs in the water, although the larva 
developa in that element, but in the open air, in masses 40^ 
50 millim. long by 15-20 broad, between leaves hanging over 
the water. Willows arc frequently used for that purpose. 
The egg-mass contains rather largo white ova, wrap|Hid up 
between two or three leaves, in such a way as to be completely 
envelo{)ed save an inferior opening. My attempts at rearing 
the eggs failed owing to the leaves drying up ; but I am 
assured that the tailed larvae may be seen wriggling in the 
gelatinous mass. As at a later period the latter is found 
empty, must infer that the larvae drop into the water below. 
The eggs are found only on plants hanging over stagnant 



A branch with two egg-raaases (y, h) enveloped in leavee. 
Natural 8i*e. 

water. The adult animal is a stupid creature, and |riU let 
itself be taken without attempting to escape. Their mode* 
rately loud voice resembles somewhat the sound producsed by 
running the finger-nail along a thick hair comb. 

Only during the breeding' season (January) do these &ogi 
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make their appearance ; at otfier timea not one is to be seen, 
jn-obably because they establish themselves high up in the 
trees. Being otherwise engaged, I hav(; not been able this 
year to follow out the development of Phyllomedusa^ but hope 
to do so next season. 

This mode of oviposition appears to constitute a passage 
to that known in llylodes] tne development in the latter, 
however, is entirely atmospheric, and only partly so in Phyllo^ 
medusa. A similar mode of protecting the earlier stage of 
life is known to mein a Dipterous insect, probably Stratiomya, 
the egg-masses of which are also attached to leaves overhangs 
ing the water ; but it is probably as yet unknown among 
Vertebrates. 

Remarks tn Connexion tetth the preceding Note. 

By G. A. Boulenoer. 

In regard to Dr. v. Ihering’s highly interesting commu- 
nication, I beg to remark that the fact observed is not new 
among frogs. Another arboreal form par excellence^ Chiro* 
mantis rufescens^ (ythx, (==(7. guineensisy Buchh. & Ptrs.), 
from West Africa, belonging to the family Ranidas, thus 
widely remote from the Hyloid genus Phyllomedusa^ dejx)sits 
its ^gs in a similar way, as we know from a note published 
by Buchholz. This observer, when collecting in Cameroon, 
noticed, in the latter part oi June, some large snow-white 
froth-like masses fixed to the leaves of a low tree hanging 
over a pool. On examination these masses proved to con- 
tain freshly hatched frog-Iarvm and eggs, which wore later 
identified as those of the above-named Chiromantist He 
succeeded in rearing the embryos, which developed a powerful 
tail, external gills, (fee., as in the common frog. The froth- 
like surrounding does not aftbrd nourishment for more than 
#hree or four days to the larvae, which are then dropped into 
the water, perhajjs with the assistance of rain. The egg-mass 
is sometimes deposited at a lieight of 10 feet above the water, 
frequently attached to several leaves stuck together. 

1 have endeavoured to bring together in a synoptic table 
the precise facts actually known respecting the mode in which 
tailless Batrachians deposit or protect their offspring, and I 
have added a few references for the use of those who may 
wish for fuller particulars. 

I. The cmim is ftmall and the larva leaves it iu a comparatively early 
embryonic condition. 

A. The ova are Wd in the water. 

Prcbahly the majority of Batrachians; all European forms 
AilfisSt 
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B. The ora aro deposited out of the water, 
a. In holes on the banks of pools, which become filled with water 
after heavy rain, thus liberatinj^ the larvro. 

Leptodactylus ocellaiusj L. ; L. mystacmusy Burm. ; Paludicola yracilu, 
Blgr.^ 

h. On leaves above the water, the larvoo dropping down when leaving 
the egg. 

Chtromantts rtifncenSf Gthr.f; Phylhtnedusa Ihenngiij Blgr, 

II. Tlie yolk-sac is very large^ and the young undergoes the whole or 
part of the metamorphosis wnthin the egg ; at any rate the larva 
does not assume au independent exiateuce until after the loss of tha 
axtenial gills. 

A, The ova are deposited iu damp situations or on loaves, aud tha 
ombrvo leaves the egg in the perfect air-breathing form. 

Ram opisthodoTiy Blgr.t ; Hyloiles marttnkenmf D. & B § 

B The ova are earned by the parent. 
a By the main. 

a. Hound the logsj the young leaves the egg iu the tadpole 
state. 

Alytes II . 

/3. In a gular (the vocal) sac ; the young is expelled in the perfect 
state, 

Rhinoderma 51 . 

h. By the female. 
a. Attached to the belly. 

Rhacophorm retuulcdus, Gthr.^* 

Attached to the back ; the young completes its metamorphosis 
within the egg. 

y. In a dorsal pouch. 

aa. The young leav cs the pouch in the tadpole state. 

Notoh'eina marmpiatum^ D. k H.Jf 

hh. The young leavQs the pouch in the perfect state. 

Nototrema te»tudineum^ Esp.|;[ » N, oviferumy Weinl.§5* 


♦ Itenscl, Arch. f. Naturg. 18G7, pp. 124, 120, 188, 

■t Buchholz, Mon. B»ui Ac. 1875, p. 204, and 1870, p. 714, pi, ii. 
t Bonlenger^ Trans. Zool. Boo. xii. 1 88(1 p. 51. 

§ Bello y Kspinoaa, Zool. Gart. 187l, p. ;161 ; Bavay, Ann. Scw 
Nat. (5) xVii. 1873, art. 1(5; Peters and Oundlach, Mon. Berl. Ao. 
1876, p 709. 

II Demmirfl, M4m. Acad. 8c. Paris, 1741, p. 13 ; I)o ITsle dn Drd- 
neuf, Ann. Sc. Nat. (6) iii. 1876, art. 7. 

51 Jimenez de la Espada, An. Soc. Esp. Hist, Nat. i. 1872, p, 139; 
8pengel, Zeitschr. wiss. Zool. xxix. 1877, p. 493. 

Gunther, Ann & Mag Nat. Hist. (4) xvii. 187j3, p, 879} 
guson, op, at. xviii. 1876, p. 867. 

tt Fermin, D(Svel(yppement pnrfait du mystftre de la gdn^ration da 
fameux Crapaud de Surinam : Maestricht, 1 766. 
tt Boulenger, CJat. Batr Ecaud. 1^2, p. 417. 

S§ Weinland, Arch. f. Anat. PhysioL 1&64, p.4l49. 
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Brituh Zoophytes : an Introduction to the Bydroida^ Actimzoa^ and 
Polyzoa found in Great Britain^ Ireland^ and the Channel Jslandt, 
By ARXHtrii S. Pjennijnoton, E.L,S., F.Ii.M.S. L. Boove and Co., 
1886. 

Mb. Pbnkikgton^b book is mainly a compilation, and does not claim 
to bo anvCiing more. His object has boon to supply a manual, 
moderate m size and therefore in price, which should meet the wants 
of students up to a certain point and serve as an introduction to 
more elaborate and costly works. Tho object is in itself highly 
useful and commendable, and those who are interested in the diffu- 
sion of scientific taste and knowledge will bo quite prepared to 
recognize its value. Such books are clearly required not only for 
the student at a certain stago of his education, but also for the very 
considerable and probably increasing class who, without professing 
to take natural history au sei'iena\ find in it a fascinating pastime. 
But whilst we fuUy recognize the value of the work which Mr. 
Pennington has set himself to accomplish, wo feel that a question 
may fairly he raised as to tho conditions under which it is legiti- 
mate to appropriate and reproduce the fruit of other men^s labours. 
We do not of course mean to imply that there are “ vested rights ** 
in the contributions which tho students of science make to the 
common stock of knowledge. If there were no one would care to 
enforce them. The aim of all true science is to win more truth for 
humanity, and the sooner and the more widely it is diffused when 
it is won the better. But it is one thing to assimilate the results of 
scientific research and to body them forth with tho stamp of our 
own individuality upon them, and quite another to transfer them 
without fresh minting and superscription from the pages of their 
author to our owm. Bciontific truth, like all other truth, becomes 
part of tho common iiossession of mankind, and is free to all as tho 
air we breathe ; but the literary form in%hich it is first presented, 
the dross in which the individuality of its discoverer has clothed it, 
the colour which it takes from his mental idiosj ncrasy — those, it would 
seem, must he personal property, and arc to' be respected as such. 

Wo venture to think that Mr. Pennington has transgressed 
itt^this matter, and that \m manual is too largely made up of 
material simply borrowed from others, and not assimilated and 
made his own by any special treatment. The ipsissima verba are 
retained. It is not too much to say that almost the entire frame- 
work of the manual is taken, wbolly unaltered, from the works 
of Allman, llincks, and Gosse* In the case of the Marine Polyzoa, 
and to a large extent of the Hydroida also, the elaborate 
dia|paosis of the families and genera is copied from Mr, Hines’s 
Histories/*— not without ^acknowledgment, it is true, but, Jt 
seems to us, without due regard for tho claims of both the autho|> 
and publisher of these worics. We do not wish to press the ease 
agaii^ Ht. Pennington t probably he has done nothing w^hich has 
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not been done by othei's before him. But a word of caution seents 
to be needed. We have no doubt that the authors to whom he ia 
BO largely indebted are animated by no niggard spirit, end will 
rejoice that a larger number may participate in the fruit of their 
labours. VVe ma;^ hope, too, that of those who may be allured by 
Mr. Poumngton^s work to the study of natural history, not a few 
will be led on to the original sources from which he has drawm^ 
None the less, however, is it right that the line should be clearly 
drawn between the two very distinct kinds of comiiilation — that 
which is an exposition of the work of others, informed and vivified 
by the spirit ot the compiler and adapted by him to his special pur- 
pose, and that which is m great measure mere wholesale appropria- 
tion. The latter, unless it be with the concurrence of the author 
whose interests are involved, cannot be aocouutod legitimate. 

With this caveat it may bo admitted that Mr. Pennington’s 
manual may prove a useful guide to those who desire to collect 
and study the British species of Coclenterata and Polyzoa, but are 
unable to command tlie large and necessarily costly books to which 
we have referred. At the same time its value to the student, so 
far as the Pol> zoa arc concerned, is considerably reduced by the very 
imperfect diagnosis given of many of the species. Indeed in a large 
number ot cases there is nothing worthy of the name of a diaguosia, 
a few particulars loosely and vaguely stated, or a fancied roscmblauoe 
to some fainilar object, doing duty for the minute and precise account 
of the morphological characters which (in this class especially) is 
essential to sure identification. This may give a more “popular’' 
character to the book, but it must necessarily affect both its scien- 
title value and its practical utility. A great change has passed over 
the systematic treatment of the Polyzoa within very rooent times, 
and the meagre and indefinite desenptions which the earlier natu* 
ralists have left us (with a few illustrious eatceptions), and which 
were still general till within the last few years, are no longer ac- 
cepted as flufiicient. The evolutionary movement has rendered new 
methods necessary, and a/ a result we have now much greater pre- 
cision and fulness in diagnosis, and consequently much more certeitt 
identification and much surer data for the study of varietal fenns* 
Wo should regret to see a return to the old ways even in ele- 
mentary works. It is only fair to add that, to a large extent, Mr. 
Pennington must have bwn hampered by the conditions under 
which his manual has bc^en prepared* It would have been diffi- 
cult to do full justice to his subject within the limits prescribed for 
him. 

Objection may fairly bo taken to the title of the work, qn the 
giound that it is likely to perpetuate a false idea of the relationship 
existing between the tribes embraced under it ; these, though in 
]>aTt referable to distinct divisions of the animal kingdom e33id 
widely different in structure, are blended in a single group undor a 
common name. Wo cannot admit the force of Mr, Fenningtcm'a 
plea for tlie course which he has adopted. The fact that some qf 
Polyzoa “ are OB much plant-like in appearance as the Bydi^lA 
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n bardly a reason for retaining a term which auggesta suporfldai 
resemblance only, as if that was the important point ; it is rather 
a reason for discarding it wltogether. We believe that it would 
have been wiser not to Bacnhce stric t scientific accuracy oven for 
the sake of a convenient and taking title. 

A useful feature of the presemt work, which merits com- 
mendation, 18 the condensed, hut carefully compiled, account of 
the structural plan which cliaractorizes the leading groups. This 
is quite sutficient for ifs purpose, without being burdened with 
detail, and will giv'e the student in each case a clear general concep- 
tion of the form of life which he is about to investigate. There is 
also a sketch of the classification, in which due account is taken of 
the later views. In the case of the Polyzoa the system proposed by 
Mr. Hincks in his * History ’ of the British marine forms is adopted ; 
but it is to be regretted tliat the author has not explained and em- 
|diasized the cardinal principle on which it rests. The only rafbrenoe 
to the subject which we have noticed is to be found in the casual 
remark that the appearance and arrangement of the zooeoia ” are 
" important elements in classification,’* which certainly throws no 
light on the distinction between the new method and the old. 

There are special difficulties in the way of framing a natural 
classification of tho Polyzoa, and until very recently systematists 
contented themselves with one which was admittedly artificial. Tho 
suggestive writings of the Hwedish zoologist, Prof. Smibt, first indi- 
cated the direction in which the basis of a more philosophical system 
must be sought, and formulated tho fruitful principle that it is in 
the zooDoial characters rather than in the zoarial — in the essential 
characters of the coll rather than in the mode of aggregation and 
habit of growth — that w© find the surest clue to natuml affinity. 
The scheme of classification elaborated by Mr. Hincks, and to a largo 
extent accepted by recent students of tho class, rests on this funda- 
mental principle, which has been confirmed by many new observa- 
tions, and especially by the evidence obtained of the instability of 
zoarial habit and the way in which the most marked forms of it are 
associated indifferently with this or that zowcial type. Pew probably 
would venture to contend that w© have yet reached a oonipleto solu- 
tion of the problem ; but as little c<in it be questioned that a very 
considerable advan< 3 © has boon made towards it, and that an immense 
gain has been realized in tho general abandonment (rf the purely 
airtificial system. In tho interest of the student we think that Mr. 
Pennington would have done well to refer to this very important 
branch of his subject. 

In tihe account of the species under tho several divisions the dry^ 
ness of mere diagnosis has been relieved by the introduction of many 
interesting passage from the writings of Ellis, Johnston, Ooese^ 
landsborough, and others, and tho work has thus been rendered 
more attractive to those for whom it was originally desigiied-* 4 h© 
young student and the amateur naturalist — ^though not, we fear, 
^tliout some sacrifice of its value as a soientifio guide, ^e ffguree 
by Mrs. Pennington ere for the most part sufficiently distinctive and 
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will be {t valuable aid to ideutidcation. The coucluding ohaptet^ dealt 
with the best methods of collecting and preserving specimen^, al%d 
gives within a small compass a considerable amount of useful praetioal 
information. A short “ Jhbliograplij is followed by a** Glossiuy/^ 
in which mc note several rather serious errors. The “ palpocil is 
defined as a “ collect ion of slinging cells ; ’’ it is really a siiDpla 
tactile organ, 'i'he name “polypide’^ is referred to the alimentary 
Eooid ol the Jlytlroida, and “polypite’’ to that of the Poly^oa ; the 
revethe would be true. Trophosome'* is not (as stated) a “ Hy- 
droid colo]jy,’^ hut the assemblage of nutritive zooids in such a 
colony. Operculum is defined as a jjrotective covering or lid,” 
which no doubt it is, as any dictionary would show. But the student 
wants to know its lechnical use, and should have been t(dd that it 
is the valve which closes the orifice (oral valve) of the Polj stoa. 
The dotiintion of zooid ’’ as “ an alimentary or reproductive polyp ” 
is much too limited. The aviculaiium and vibraculum arc equally 
sooids. It would have been better to follow Huxley — “ a term ap- 
plied to the individuals of compound organisms.” 

The peculiar significanfo ol the term sporosao” is not indicated 
by calling it a suo-Hhaj>ed gouophore.” It is, in fact, the genera- 
tive sac — the sue in which the generative elements are developed. 

I'ho jmhlication of the present ele4nontary work may be taken as 
an indication of a somewhat widely diffused taste for the study ef 
marine zoology, and •sve tiust that it may not only gratify that taste 
in its ow'ii measui'o and degree, but load many to desire more tlian it 
cun give them, and to seek a fuller knowledge of the subject at 
other sources. 


MISCELLANEOUS. 

A few Words in Answer to Mr, Distant' s “ Remarks ** on the Oewm 
Terias. By Authub G. Butlbb. 

Much as I dislike unnecessary discussion on points which do not 
possess any ♦‘scientific value,” I must call the attention of lopidp- 
ptoiists to the fuct that Mr. Distant, whilst nppirently answering 
my statements, has in almost every case avoidea the point at issue, 
and therefore has laid himself open to the very charge of misrepre- 
sentation ” 'which he asks me to own to ; this, in ihs interest of 
science^ it is neoessary to prove, since it affects the identification not 
of what Mr. Distant calls vaiieties, but of what he, in common 
with myself’, w^ould admit to be representatives of different groups, 
Mr. Distant’s explanation of his lapsns o(dam% for such 1 am 
willing to believe it to have been, is ingenious but not admissible i 
that he did not carefully consider his words when ho called aapeci;^ 
(not a “ species ”) a variety, I can well understand ^ but that ho, In 
a cerf ain sense, believed that the said species was more than a varloWn 
is evidenced by the constant use of dubious terms throughout h|a 
woik, such as “ new species or variety,” this species is of a vkrietal 



mtare,^ atid to on ; however, thit matter ie tmimportiint and need 
not be dwelt upon. 

Tho pointt respecting Delias ithida and Terias swn may be easily 
settled ; the types of both being in the collection of the British 
Museum, Mr. Distant, who is often able to visit that institutioii 
during the year, should neither have trusted my opinion as to the 
probable lo^ity of tho former nor Mr. Moore’s identiiioation of the 
latter. It is no excuse to say, when an error has been committed, 

I did but cojjy the error of my friend it certainly reminds one 
of the ancient inhabitants of Paradise, but not in their happiest 
condition. 

In answering what I thought a sufEoiently clear statement 
respecting T, senna, Mr. Distant seems ntterly to have missed the 
point — that the T, saniarut and T. senna of Felder are species allied 
to T, drona, or, if ho prefers it, arc^ local races of T, drona^ and 
have next to nothing in common with Ttrias inaiuUa, My identifi- 
cation of T, senna is tho same as it always has been, for Mr. Distant 
himself proves, by reference to my paper of 1871, that I then re- 
garded it as possibly a variety of T, santana ; he must therefore be 
mistaken when he says that he examined sjieeimene of T. inanata 
and T. senna in tho national collection and foiled to see any dlfier- 
ences, since the most unskilled lopidopterist would see them at a 
glance. 

Lastly, in my note on T. cpsfope I begin by the distinct statement 
that “ For some years past this species has been entirely misunder- 
stood ; ” therefore what 1 or any one else regarded as T, miope in 
1879 is entirely beside the mark as an excuse for figuring the 
true T, miope under the name of 2\ hecal^e. The typical, and 
therefore “ true,” T. cesiope being a Chinese species and not occur- 
ring (so far as is known) m any part of India, the locality “ Conti- 
nental India ” is not correct. If my statement on this head was of a 
misropresentativo character, I regret that it was made ; but until I 
read Mr. Distant^ explanation I always supposed that this truly 
“somewhat wide ” one was intended to rank with others separated 
by the same stop, thus ; — “ Continental India ; N.W. Himalaya ; 
BWbay ; ” &c. 1 am not aware that I have anywhere remarked 
that Mr. Distant has figured as T. cesiope a variety of T. heeaie ; 
wiiat I have stated is that he has Bgured the male <mops as 
JT. hemhe, var. a. 

I^ervs-Urminations in the PedMlarias of Echinida, their 8en$e^ 
organs and Glands, By Dr. Oxxo H/lmakiv. 
Nerve-terminations have not hitherto been described in the pedi > 
oeUaris^ of the Echinida, nor indeed elsewhere in their bodies. The 
only statement as to a supposed sense-organ has been made by 
Sodeii who observed upon tlie inner surface of the three valves 
of gemtaiform podleellaries in S^duertchinus grantdarts cushion-lihe 
sk^tions, ysrhim have sinoe been seen also»by later observers, sudi 
IS Hoshler f. The latter observer says : — ** It is possible that these 
* Ann. ^ Mag. Kat. Hist ser. 5, vol. vi. p. 107 (1880). 
t * Amiales du Musde d*Hist. nat. de Marseille,* 18^. 

Ann* ^ Mag* N* But, Ser, 5* Vol. xvu. S2 
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peouli&t* ftweliings porform the function of organs of touch ; hut thk 
impOBsible to find any relations between the cells which oompCNie 
them and nerrous elements.” 1 have been able to detect both the 
nerves and their terminations, and this both by means of serial seo* 
tions and by observations on the living animal. 

The different kinds of podicellariaB — gemmiform, buccal, tridaotyle, 
and trifoliate — are to be regarded as exquisite sense-organs, feut 
besides this function of sense-organs, they possess tho most various 
other functions, according to their form, size and structure, and 
their arrangement upon the test, and these may be ascertained by 
experimental investigations and by careful observation pf tho mo& 
of life. The investigation of the minute structure must go hand in 
hand with these. 

If we examine the inner surface of the throe jaw-pieces of Stron^ 
gyheentrotus lividus^ w© observe in the base of each jaw-piece a 
tumulitorm convexity, which is covered with rigid sottn. These 
elevations are sense-organs, which consist chiefly of epithelial sense- 
cells, as I have already found to be the case and described m Asto^ 
rida and llolothuri®. At their free ends those cells bear tactile 
seta', while their basal portions are continued into the finest fibrils, 
which ramify and are connected with the nervous plexus. A branch 
nerve runs to each tactile elevation, branching off from a larger 
nerve-stem, which may be traced to the apex of each valve. 

I have found the following statements bo apply universally to all 
the various forms of podicellarico as regards the ramification and 
course of the nerves. In the head of each pedioellaria throe norve- 
stoms are distinguishable, running in the interstitia of the three 
adductors of the valves. Each 'nerve-stein runs to the apea^ of the 
valve in a direct lino. Throughout its course branch nerves of 
various strength are given off on all sides, which pass to the senae- 
organs, tho musculature, and the glandular sacs, lu the interstitia 
of the throe muscular bundles (adductors) there issue very fine fibrik 
intermixed with ganglion-cells, ^producing a networdc of neryous 
threads which outer the musculature. 

In Echinus acutus there are two tactile elevations {pediceU^ 
miformea) on the inside of each valve. One of these is basal, the 
otW is placed just below the hooked calcareous tip. Between 
these wo find a third sense-organ of simple structoi^e^ situated about 
in tho centre of the inner surface of the valve. Between these 
organs sense-cells are scattered through the whole epithelium, as is 
shown by the nerve-threads passing to them. 

In Btrongyhomtrotus lividua there is only one tactile elevation on 
tho inner surface of each valve ( pedicell, yemmiformfs) ; it is plabed 
hasally, while tho apex of the valve is covered with aense-oelk. 

In Bphe^rechinua yranularia the sense-organs are Jitnited to three 
elevations, situated basally on the inner surface, and these 
show separate projections upon which tactile setm imse. these 
projections are composed' of cells, which form on organ reminding 
one of the gustatory papilhe of the higher nnix^s. S^ese strixe^ 
tures are composed of both sense- and supporting cdls. 

As regards the course of tho nerve-stem, the scHiatted tridaetyde 
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«Ad )W«Q«I pedi«ellarin ahow similar citarsotera, but a aimf^ 
ilb^cture of the sense-organs. Ihe interipr epithelium of the ysIvos, 
wh;ch is churactsrieed by an abundance of long cilia, is' covered with 
•ense-cells,. which, however, do not, as in the above-mentioned oases, 
eoUeot together to form special sense-organs. While in the j^edkelL 
^€mmiforme$ a strong nerve-stem runs to each sense-organ, m those 
a number of ramifying nerves are present, running to the epithe- 
lium. The norve-Btems consist of very fine threads, upon which 
are seated bipolar and multipolar ganglion-cells. At the bihiroa- 
tions these are accumulated in great quantities. Even where the 
nerves consist oply of a few fibres, the ganglion-cells may be easily 
distinguished from tbo colls of the connective substance, partly by 
their sieo and partly byr their coloration with the most different 
fioids. Even tue finest nervo-fibrea also may bo easily recognized 
among tbe connective fibres by suitable staining. The latter are 
stained m a much less degree than the nerve-fibres. 

Those pedicellaritjB which possess sense-organs, i, e, the gemmiform 
pedioollariaD, are also all furnisbod with glands, which are seated in 
the walls of the valves. They discharge their secretion through an 
aperture situated at the apex of the valve, and indeed above th<» 
odcareous hook, or dorsally. The glandular saos, of which there am 
one or two in each valve, are of an oval form, and possess a strongly 
developed mu’aculaturo, serving for the evacuation of the sliniy 
secretion. The minute structure of the epithelium lining the glan- 
dtilar saos presents the most Varioua modifications in tbe difierent 
species, but it would be difficult U> describe these without figures. 

Besides the pedicelL gemmiformea ^ have found glands in pedioel- 
larim which cannot without difficulty bo arranged under any of the 
above-mentioned four groups, g. in pedicellariee situated on the 
buccal membrane in Doroddaris papillata. 

The function of the different pedicoUarim has hitherto been 
in dispute without the attainment of any agreement, because the 
presence of sense-organs and glands, and the minute structure in 
general, has been quite unknown, and only the calcareous pieces 
have been described. (The unly exceptions to this statement are 
made by Waden and Fdttinger,^who detected and described glands 
in Sphcarechinua granula rU» ) 

In the first place, the podicellarim, whatever their form may be, 
win function as tactile organs ;^this is indicated by the numerous 
nerve-terminations in b^th the head and the stem. 

The smallest forms, such as the pediedU trifolwtas^ undoubtedly 
dbanse tbe test from the smallest partioles of sand, Protozoa, and 
foreign bodies in general, whether these are directly upon the sur- 
Usee of tllm testor upon the spines. They will also have the fonotioii 
wMeii A. Agassiz has claimed for all forms of pedicellariss. 

The larger kinds, such as the tridaotyle pedioellarim, only rarely 
aem this purpose-^pnmarily they ejdst for the purpose of keeping 
of larger living bodks, such as worms Ac., and so act as weapons 
but (as I conclude from tbe transversely striated musculature found 
only in them) they also serve for attachment to foreign bodies durihg 
movement, as has already been established by Eomanes and BhyaH. 
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Tlii> p€dicen. ffemmifonmt hare the same ftinotion, ai&d in 
they are aesisted by the seorcftion in the glandular eoos of the irafyee, 
as ex!periinent shows. In Eehinun mi<yrotuherc%fhttu» tho gl4iul*> 
bearing pedicellariae stand chiefly on the dorsal surface and BClwe» 
as I hare been able to ascertain from many animals kept in the 
aquarium, to hold fast fronds of seaweeds with which the sea-- 
urchin masks itself both when at rest and when in motion. In this 
the slimy secretion of its glandular pedicellariae is of the greatest 
senrice. — Sitzun^sb^ricHtf der Jemischen OenlUcJiaft fwr Medit^ 
und Natun(n$»enttchaft, 1886. 

Discovery of the Ifeori in Gamasus. 

To the Editors of the ‘ Annals and Magazine of Natural Uistory* 

GBNTLKMKjir,- -My attention has just been called to a translation 
in youi February number of Prof. C. Claus’s paper in tho * An/.eiger 
of the Academy of Vienna relative to Herr Willibald WinkJeris 
supjiosod discovery of the heart in Gamasus. If Prof. Claus and 
Herr Winkler imagine that the latter has observed this organ for 
the first time they are in error. It was noticed in 1870 by Dr. P. 
Kramer, then of Behlousingcn, who published his remarks on the 
subject in the Archiv fur Katurg. xlii. Jabrg. 1 Bd. p. 66, as one 
paragraph of a pafior entitled “ Zur Naturg. oiniger Gattuugon aus 
d. Familie d. Gainnsideti.’^ Tho paragraph is as follows: — 

“ Das Circulatioimorgan. Boi Gamasus findet sich ondlich im 
letzten Drittel den llinterlcibcs ein lobhaft pulsdreudes Herz. Ba 
bei don meistcn Arteu die verhtirteto Euckondecke die Beobaohtung 
der iunern Organo unmdglich maeht, so eignen sieh zui* Aufllndung 
des Herzens nur unerwaehsene odor eben daroh eino Hautung gegan- 
gone Tliiere, an denen os abor loicht und sioher orkannt worden kann. 
Heine Beweguiigon sind von denen der Excrotionsdruse natiirlich 
auf das bestimra teste verschiedon, auoh entspricht seine gunz 
dicht unter der Haut dor Lngo dosaelben Organs bei audem Qli^or- 
thieren.*' 

Dr. Kramer's observation is perfeetlv well known amongst Aca-* 
rologists and has been publicly referred to by Dr. Bailer, myself, 
and others in our writings. It will bo seen that Dr. Kramer 
not describe the valves, and it is porhap fair to say that in sotn^ 
quarters doubts have been entertained whether the organ really was 
a heart or whether the movement was not more allied to^he strong, 
]iresumably peristaltic, movements which may be observed in the 
<^a of the ^imentary canal in young Gamasids. If Herr WlnUer’e 
observation of the valves be reliable it will, of course, strongly eon** 
firm Dr. Kramer’s discovery. 

Prof. Claus may possibly not find it so easy to trace the efgfUl in 
other families of the Acarina, as, judging from his remarkil, he ihay 
very naturally anticipate ; at all events, I am not aware that it naa 
hitherto been trac^ in any other, os aWre stalted, 

Kramer's ohaervation has been well known for several years* 

1 am, yours obedient^,- 

Cadogm Mansions, Sloano 8ouare, Armnr D* 

April 17, 1880. 
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XLIV. — Contributions to the Knowledge of the Physiology and 
Biology of the Protozoa. By Dr. AUGUST Grubek*. 

Introduction. 

In the following pages I propose to publish a series of ex- 
periments and observations which may furnish a contribution 
to the knowledge of the physiology of the Protozoa. The 
work is not a finished whole, ami, above all things, not an 
exhaustive investigation ; it is intended only to assist in 
furnishing materials for a structure which must still wait 
many years for its completion, A part of the facts contained 
in it I have already made public in preliminary communica- 
tions t; Rud I repeat these here in a somewhat extended form. 
Other experiments, on the contrary, have not hitherto been 
published, and, indeed, have perhaps never previously been 
made. May both be received with some interest in scientific 
circles I 

On artificial Divisibility and Regeneration in the Protozoa. 

Experiments have already been made in former years upon 
artificial divisibility in the lowest organisms ; for example, in 

* Translated by W. S. Balias, F.L.S., from a separate impreeeion of 
the paper in the ^ Berichte dor natuxf orsohenden Oesellsobaft su Vteihmst 
i. iknd i. (1886) Heft 2. Communicated hy Br. WalUoh. 

t Ueber kiinstliche Theilupg bM Infuaofieii/* in Bioloaisohes Central** 
Watt, Bd. iv, pp. 717 722, and Bd. v. pp. 187-141. 

Ann. dk Mag. N, Hist, Sen 5. Vol. xvii. 88 
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the last century, ujpon the great sun-animalcule, AcHno* 
aphasrium Eichhormij by its discoverer, Eichhom himself; 
afterwards, namely in 1862, on the same object, by Hajkel ; 
Grecff, in 1867, artificial W divided* the Pelomyxa paluatru^ 
which he described, and HUckel again made the same experi- 
ments with his Myxaatrum radians f. They all succeeded in 
obtaining fragments capable of living on by theartificial division 
of these Protozoa. In the same way botanists have separated 
fragments from plant-cells, and indeed, as we shall nave to 
notice hereafter, from multinuclcatc cells, and by this means 
have obtained small living individuals. 

In ciliated Infusoria, and therefore in unicellular animals 
of cr)mplicated structure, these experiments were first made 
very recently, and indeed simultaneously, by M. Nussbaura 
and myself. Nussbaum, whose observations were nublishedj 
before mine, operated with Oxyiricha^ and sliowed tnat if such 
an Infusorian was divided by a sharp cut longitudinally or 
transversely into two parts, these were able, within a short 
time, usually on the lollowing day, to convert themselves 
again into pel feet animals, each half replacing the other defi- 
cient one, the anterior end replacing tne lost posterior end, 
and vice vers^ ; smaller fragments also were capable of com- 
pleting themselves again. 

For my part I have made use of another object in my ex- 
periments, namely, the large Stentar cceruleiia^ which certainly 
18 not so resistent as Oxytricha^ and cannot be preserved alive 
so long isolated \ but, on the other hand, from its larger 
dimensions and its exceedingly characteristic mode of ciliatiou, 
allows the course of the regeneration to be more easily ana 
distinctly watched §. 

In the first place, as regards small injuries, these heal very 
rapidly, the cortical layer closing together at once over the 
wound ; when the mutilations are more profound, on the 
contrary, the Stentors often acquire a crippled form, which is 
either not lost again or, as I have frequently observed, only 
disappears quite gradually. Thus a Stentor which had grown 
deformed in consequence of a cut on one side, and had be- 
come drawn out into an abnormal hinder extremity quite close 
to the peristome, occupied eight days before it had again 
become quite normal. 

♦ ** Ueber Ajctincapharimi Ekhhomiii in Arch, fiir miki*. Aust. 
Bd, iii. 

t ‘^Monographie dsr Moneren,” Jenaische Zeitschr. fiir Naturwias, 
Bd, iv. (1868). 

t Sitauugsb. dsr niederrb. Geselliich. fiir Natur- und HeUkunde su 
Bonn, Sitjsung. der med. Sect. 16 Dec. 1884, 

5 Afi previoudy stated (see Introduction) I have already known 
wbat fouowa in shorter conununications. 
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Stentor mmhus is particularly well suited for the observation 
of the mode in which iniuries to the external surface heal up 
agajn, on account of the broad blue stripes of the cortical layer. 
Inus if we make a short sharp cut in the cortical layer with 
the scalpel, the animal of course shrinks together and the 
wound at once closes, but at the same time the stripes 
and the muscular fibres are still separated by the cut at the 

; lace affected and can only gradually grow together affairu 
n.a few hours, however, this is also e&cted, but usually so 
that a displacement has taken place, the corresponding ends 
not having found each other, and furcations ana bendings of 
the stripes are produced which always betray the place of 
the incision. The mobility of the Infusorian is, however, 
by no means affected by this, and indeed, even in the normal 
animal, furcations of the stripes and muscular fibres very often 
occur towards the anterior extremity. The mode in which 
the extremities of the cut muscular fibres endeavour to find 
each other and finally grow together again no doubt resembles 
on a small scale the course of events which we have to imagine 
in the process of wound-healing in the muscles of higher 
animals. 

As regards the complete division of the Stentors into two 
or more parts, I have already remarked that this usually leads 
to the productidn of the same number of perfect Infusorians 
as there were pieces, although with a limitation, as will be 
shown hereafter. With some practice the section itself is 
easily performed, if a tolerably snarp little scalpel is employed, 
only it is often difficult to ascertain the right quantity of 
water ; for if the drop on the slide is too large the Infusorian 
swims away from under the knife, while if it is too small the 
Stentor becomes too much flattened out and quickly deli- 
quesces after the section is made. I may here mention, how- 
ever, that the deliquescence may be prevented by quickly 
adding water, and that Stentors which have already suffered 
consioerable loss of substance may recover and become pei> 
fectlv regenerated. 

If the section has been cleanly made and the quantity of water 
rightly adjusted, the two wounded surfaces immediately close 
again, and the two halves swim briskly about j they may be 
flshed out with the pipette and isolkted, which is best done in 
small watch-glasses, and then in the course of from twelve to 
twenty-four hours the lost parts are completely replaced in 
each of the pieces. If we employ a lens or a low power of 
the microscope the sections may be carried in any jm- 
determbed direction ; and it then appears that the regeneration 
occurs most rapidly and completely when the section has gone 

as* 
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transversely (fig. L p. 493) , whilst with sections in the longitu- 
dinaJ line the two halves, which of course are long and narrow, 
usually become rolled up, and the regenerated parts often 
appear crippled at first, a peculiarity which, however, as 
already remarked, usually disappears subsequently. We may 
therefore say of Stentor^ as of uxytricha^ that the anterior end 
replaces the lost post&rw end^ and the right side the lost fe/i 
and vice versd. 

The question now is, in what manner docs this regeneration 
take place ? and for the settlement of this question Stentor is 
perhaps the best of all Infusoria. Let us first of all consider the 
anterior part of a Stentor separated by a transverse cut; it is at 
first broadly truncated at the cut surface (fig. 1), but gradually 
the body becomes drawn out in length posteriorly, the streaks 
taper on, and in this way the well-known tapering posterior 
end is again developed, in which the body-parenchyma pro- 
trudes as an apparatus of adhesion. In this mode of regene- 
ration it would almost appear as if no new formation of parts 
occurred, but rather only a change of position of those already 
present. Of course the process of regeneration is much more 
complicated in those siiecimens of which the anterior end has 
been cut away transversely. In these also we have at first 
a straight line or flat surface at the point of section : in time, 
however, the body of the fragment becomes rounded at its 
anterior end until it has again acquired a clavate form : but 
it is still destitute of any of the large cilia, as iudeea the 
whole peristoniial are^ with the mouth and the spiral of cilia, 
has been removed. The reproduction of these lost organula 
actually takes place in eoractly the same way as in spontaneous 
division. The latter proce4»8, as is well Known, commeiices 
by the formation in the median line of the diviaing Stentor 
of a vertically placed stria of large peristomial cilia (membra- 
nellce), and as the process goes on the more does this line of 
cilia grow, gradually bending into an arc. until filially it 
forms a circlet of cilia, which constricts off tne so-called peri** 
stomial area from the rest of the body. At the same time one 
end (the right) of the stria sinks spirally into the interior of 
the l)ody, and thus forms the mouth and the oesophageal 
funnel. In the decapitated ” Stentor also the new perSto- 
mial cilia make their appeai*ance on one side, arranged in a 
vertical line (fig. 2), which then during the further\rowth 
surrounds the anterior extremity and originates the peiisto* 
mial ar^ and the mouth. Here, therefore, we have 
interesting fact that the regeneration of the orgmula in the 
Infusoria folhws the same course as their netoformation in 
spontaneous fission. The to us unknown impulse 
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induces the animals to divide^ and the irritation caused hj 
the violent removal of a part of the body, are identical in 
their effects. In the regeneration of the lost organs and por- 
tions of tissue in the higher animals we have essentially the 
same phenomenon, only with this difference, that in the latter 
the cells perform what in the Infusoria is performed by the 
elementary particles, micellm, or what we choose to call them. 
If we ascribe regeneration in the Metazoa to the influence of 
emSryonally formed cells, we must here award the function of 
newformative elements to originally formed micelles^ which, as 
we shall see hereafter, are subject to the directing influence of 
the nucleus. 

I believe that I can show in the case of Stentor that the 
process of regeneration is a regular one and homologous with 
tlie well-known process of new- formation in spontaneous 
fission. Wc might conceive that in every Infusorian at a 
certain time the materials for the organs of a new animal are 
prepared and stored up in the interior, and at the given 
moment begin to group themselves ; in the artificial division 
of an Infusorian in this stage, and therefore ready for sponta- 
neous division, a process, which would have occurred at this 
moment as the new formation preceding spontaneous reproduc- 
tion, would appear to us to be regeneration. But this is not the 
case ; for, in the first place, it is very improbable that all the 
Stentors employed in the experiments were precisely in the 
same stage of development ; and, in the second place, I have 
often divided such as had just been produced by spontaneous 
fission, or were still engaged in that operation, and these have 
also become regenerated, which would not have been possible 
upon the above hypothesis, as the reserve-material in thorn 
would just have been used up. Regeneration^ therefore^ can 
he due only to a conversion of elementary parts already present^ 
taking place rapidly upon eoiternal irritation. 

As regards tne degree of the regenerative faculty, this is very 
high in Stentor ; and no particular part of the body appeerrs to be 
^ecially disposed thereto^ but all parts of the hoay rmet in the 
mms way. 

This IS clear from the following experiments : — 

If wc cut away the extremity of a Stentor far behind the 
middle#f the body, this extremity has the same regenerative 
faculty as one the cut surface of which was neair the anterior 
end ; or, further, if we divide a Stentor first of all by a longi- 
tudinal incision into right and left halves, and diviae each of 
diiese two pieces again into m anterior ana a posterior portion, 
ori which answers still better, make the transverse section 
first and the longitudinal ones afterwards (fig. 8), all the four 
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divisiouB, although derived from quite different parts of the 
body, are eaualljr able to become developed into perfect 
animals. There is, however, a difference in the mode of re- 
generation of such different fragments, because in those 
quadrants (if I may use the expression) which have retained 
a portion of the peristomial circlet of cilia, the deficiencies 
are made up by simple growth, whilst in the parts which show 
no peristomial cilia the latter must be formed anew in the 
way above described. There is also no more difficult}^ in 
dividing a Stentor into three pieces in such a manner as to 
obtain the anterior and posterior ends and a median section 
isolated from each other (fig. 4) ; this last is likewise able to 
become perfectly regenerated in the same time as the other 
fragments, although it has to form anew both the anterior and 
the posterior extremities. 

Although these experiments distinctly prove the high rege- 
nerative faculty of the Stentors, the following one does this still 
more clearly ; — A jSte^itor ccertileus, which I will indicate as 
A, was divided transversely into two halves ; next day these 
had grown into two perfect animals B and B' ; the anterior 
end was now separated from B, and B' was again divided 
transversely, when it appeared, after the lapse of twenty-four 
hours, that B had again regenerated itself, and that the two 
halves of B' had become developed into two perfect Infusoria, 
C and C'. B was again divided, but without result, as on 
the next day it had perished ; while of the two divisional 

S airs into which I had again divided C and O', only one 
erived from C bad perished, and the two halves of had 
again become regenerated into two small Stentora, D and ly j 
and, finally, I succeeded in obtaining artificially from D and D' 
a generation E ; but these individuals had now become so 
small that they had lost their vitality and soon perished. I 
had therefore succeeded in canying out artificial division on 
the same objects for five consecutive days in which regenera- 
tion of the lost parts took place five times. 

Nussbaum has also demonstrated that artificially multiplied 
Infusoria, under favourable conditions, are afterwards able to 
divide further spontaneously, and I have observed the same 
thing in my experiments. Thus, for exaiiy)le, on the 10th 
December I had transversely divided nine Stentors and only 
isolated the hinder extremities | on the next day all the nine 
had developed new, perfect peristomial areas with the ciliajy 
circlet and mouth : on the 13th December one of these rege- 
nerated animals showed the commencement of spontaneous 
fission, and on the 16th the nine specimens had become fifteen, 
which I kept alive until the end of the month. 
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Another experiment is as follows : — A Stentor was, on the 
28th April, divided transversely into two halves, both of 
which had become regenerated on the following day ; on the 
30th the two artificially produced daughter-inaiviouals had, 
almost simultaneously, divided again spontaneously. In two 
other artificially separated divisions also, one of which had 
been at first deformed, natural fission occurred simultaneously, 
as also in a third experiment. We thus learn from observa- 
tion the interesting fact that two artifciallv produced halves 
are able to increase spontaneously at exaouy the same time^ 
although after section they were apparently not equivalent, 
and the anterior portion, which still possessed the most com- 
plicated part of tne body, the peristomial area with the mouth 
and cesophagua, really had only to go through the process of 
wound-healing, while the posterior portion must have pro- 
duced all the above organs anew. Nevertheless it was able 
to answer to the impulse loading to fission just as quickly as 
the other. This also is a proof that the material for newfor^ 
mations in the Infusoria is not stored up predisposed as such, 
but that the elementary parts above indicated as primitive in 
the protoplasm are convertible at any time. That the impulse 
to fission, which, as will be shown hereafter, we must seek in 
the nucleus, occurred simultaneously in the two separated 
portions cannot surprise us if we consider that the nuclear 
constituents present in them were in connexion only a little 
while before, and therefore must have agreed in their consti- 
tution and in their action upon the protoplasm. 

I may mention, in conclusion, that regeneration can be 
produced also in parts which are not completely separated from 
each other, so as to form Stentors with two anterior or two 
posterior ends. Thus^ for example, I had divided a Stentor 
by a longitudinal incision in such a way that one of the two 
halves, which were still connected behind, retained nearly the 
whole peristome and the other only a small part of it (fig, 6) ; 
the former immediately completed itself again, but in the case 
of the second half some days elapsed before it had again 
developed a perfect peristome with the mouth (fig, 6), Thus 
two perfect otentors, only united at the base, were produced, 
and they further contained a connected chain of nuclear joints. 
Unfoartunately I could not keep this pair of twins long alive, 
m the water in which 1 had isolated them becape foul. In die 
same way we may succeed by means of incomplete longitu- 
dinal sections in producing animals which show two posterior 
ends attached to a common fore part. However, halves 
divided in tliis way do not always remain connected^ but 
usually they tear themselves opart by twisting movements. 
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I have hitherto spoken exclusively of the reg^erative 
facul^ of Stentor cceruleus^ and now comes the auestion as to 
how far this occurs also in other Infusoria. I nave already 
mentioned Nussbaum’s experiments, which prove that Oicy- 
tricha behaves in the same way * I have myself operated with 
Btent(rt polymorphus and with Climacostomum virenSj in both 
of which the parts removed were replaced within twenty-four 
hours; in ParamoBcium I also succeeded in removing the 
anterior end, isolatinc the posterior end, and finding it regene- 
rating on the next day. On the other hand, there are other 
Infusoria which present difficulties that are frequently insur- 
mountable, Thus Nussbaum could not keep artificially- 
divided Opalinm alive, as no cicatrization of the wounded 
surface took place j ciliary action continued for an hour or 
two, but then the divided portions perished. With Loxocks 
rostrum experiments in artificial division were equally unsuc- 
cessful ; these Infusoria usually deliquesce immediately after 
the section has been made, or if one succeeds in obtaining and 
isolating divided portions, these perish before any regenera- 
tion has taken place. 

It is remarkable that Opalina and Loxodes in particular 
show themselves to be so little capable of regeneration, as 
they are both multinucleate, and, as I remarked at the 
beginning, experiments in artificial multiplication were first 
made successfully upon multinucleate Protozoa — Myxostrum^^ 
Protomyxa^ and ActinospJuerium, 

I have also employed the great Ilolotriclious Infusorian 
Cyrtostemmm leucos in experiments, and observed that in this 
also the regeneration does not take place so rimidly as in the 
above-mentioned Hoterotricha, Stentor and Ulimacoatomnm ; 
although a new mouth and oesophagus are formed, the body 
remains defonned for a long time. Even the Heterotricha do 
not all behave alike in this point, for 1 never succeeded in 
multiplying SpirosUmum^ for example, artificially, as it is VC17 
difficult to Keep isolated in small quantities of water, and even 
when uninjured soon perishes. Very mohahh time 
encea in the regenerative capacity of the tr^ueorta depend only 
on the greater or lees faculty of existing under not quite natural 
conditions^ and the power replaoing lost parts is^ in my 
opinion, proper to alt Protoeoa^ notwithstanding the above^cited 
negative results. 

But if we inquire why the Infusoria have so high a regene- 

* Myxtutnm was referred to the Monera by HaokeL as possessing no 
nucleus j but very probably the nuclei merely escaped nis notice, fc? by 
the employment of out present methods of treatment they may easily be 
shown in Myxatitrum kguricum (see Gruber, ^ Die ^otosoen aes Hafens 
von Genuay in Nova Acta Acad. Leop, OsroL Bd* xlvi* 4, p. 605). 
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rativc power as we have demonstrated, for example^ in Stmtor^ 
this question is not so easy to answer ; for when living freely 
they will rarely have to suffer injuries, or at all events such 
injuries as we can inflict upon them artificially with the 
scalpel. In multicellular animals this is quite otherwise ; in 
their case we know that they have very often lost parts of 
their bodies by violent attacks, and in their cose we are not 
surprised that many of them are endowed with a very highly 
developed regenerative capacity, which has to play an important 
part in the preservation of the species. But what is tne case 
m the Protozoa ? In ray preliminary communication I have 
already expn^ssed the opinion that perhaps the acquisition of 
the regeneratim faculty oy ike Infusoria {and by the Pi'otozoa 
in general) may depend on the fact that they frequently breeJi* up 
spontaneously into irregular fragments^ and that then many 
of these fragments are able to become dsmloped again into 
normal animals. 

This spontaneous breaking up is a phenomenon easy of 
observation in the life of the Infusoria, and one that I have 
already seen in a number of species ; it struck me particularly 
in the case of a colony of Oxytrichuy and in this, among the 
ruins which circulated in the water, £ found many which were 
indeed much smaller than the normal animals, but still more 
or less regularly formed, so that we may assume that here a 
regeneration had taken place. I do not venture to draw any 
more certain conclusion, because at the time I had something 
else in view, and did not go into this point with sufficient 
exactness. In other Infusoria, however, the breaking up of 
the body into small fragments and the subsequent growth of 
these into normal animals is a regular phenomenon and the 
ordinary mode of increase, nammy in the Opalines. It is 
remarkable, however, that these are precisely the Infusoria 
which, as already mentioned, could not bo artificially multi^ 
plied I but this does not seem to me to be inexplicable, as the 
OpalinWf as is well known, arc Entozoa, and their natural 
conditions of existence could hardly if at all bo realized for 
them during the experiment. 

If we accept as possible the faculty of the Infusoria to 
break up spontaneously and to rise again anew from the ruinS| 
we get tor them conditions exactly analogous to those of the 
Metazoa, as may be shown by an example already mentioned 
by me :~A worm (e. g. Nau) can divide spontaneously into 
two equivalent individuals, just like an Infusorian ; a worm 
(e. g* Otmodrilus monostym can break up spontaneously 
^ Zeppelin, ^^tJeber Bau und die Theilongsvoigauge dee Ctenodmim 
monostymf in Zeitaohr, f, mm* ZooL Bd4 xxjTu, (188^. 
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into irregular fragments, which then gradually become 
regenerated into perfect animals ; we find the same thing in 
Infusoria ( Opalina) ; and, finally, a worm (e. g. Nau) may be 
cut up artincially into pieces which are able to replace the 
lost parts ; and the Infusoria, as already shown, possess the 
same faculty. The only difference is that in the regeneration 
of the Metazoa the cells perceptibly perform what in the Pro- 
tozoa is the function of tne elementary parts. 


The Significance of the Nucleus in Regeneration, 

When once the general fact of the regenerative faculty was 
established, the next point was to ascertain the behaviour of 
the nucleus in regeneration, and its influence, if any, thereupon. 
In the above-mentioned experiments of the botanists upon 
the multiniicleate cells of Vauchena it liad been already pretty 
certainly demonstrated that in artificial division large nuclei- 
ferous portions continue capable of living, while small ones 
w’ithout a nucleus perish ; nevertheless it could still be objected 
that perhaps the smallness of the fragment mi^ht cause the 
want of vitality. The following experiment ot Nussbaum’s 
is more conclusive as to the indispensability of the nucleus in 
regeneration : — In one instance an Oxytrichine was divided 
in the direction of its length. On microscopic examination it 
appeared that all the four nuclei had escaped by the cut 
surfaces. The fragments were enucleate. The smaller one 
moved for three houtvS by the retained ciliary action. The 
larger fragment lived on until the following day, but had not 
resumed the Oxytrichine form, as had l)een the case in all the 
numerous other experiments in nucleiforous fragments. It 
moved about in the fluid in the form of a short-tailed sphere. 
On the second day after the artificial division this piece also 
had perished.” It would therefore appear,” says Nuss- 
baum, that for the preservation of the formative energy of 
a cell the nucleus is indispensable.” Although he did not 
choose to state this proposition with perfect certainty, this wae 
probably due to the fact that he could only appeal to a si^le 
experiment, in which perhaps inanpreciaole accidents might 
have come into play; and theremre I tried whether with 
Btentor my further s^port for the above-mentioned opinion 
could be obtained, i was myself not h priori convinced of 
it, for I had frequently had occasion to observe apparently 
unaltered existence in rrotozoa which had lost their nucleus ; 
and I have already described my own and some other obser- 
vations upon this point under the title of “Ueber die Einfiliss- 
losigkeit des Kerns auf die flewegung, die Brnahrung und 
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das Wachsthum einzelHger Thiere,” in the ‘Biologische 
Centralblatt ’ (Band iii. p. 580), and at the end of the article 
put forward the proposition that the nucleus has no import- 
ance in those functions of the cell-body which do not stand 
directl;jr in relation to reproduction.” 

I said expressly all functions which do not stand in relation 
to reproduction, and, as will appear hereafter, I had in this 
judged quite correctly : a fmther vegetation and even an 
increase in size is possible^ even without a nucleus^ under 
certain circumstances^ hut a reproduction or regeneration (i. e. 
a new production of parts of the body) cannot occur without the 
intervention of the nucleus. 

Considerable difficulties lay in the wajr of the experiments 
with Stentor^ inasmuch as the necklace-like nucleus traverses 
the whole body, and it is therefore difficult to separate a part 
in such a way that it should contain no portion oi the nucleus. 
I first of all tried to cut away small portions of the anterior 
part of the body, and T succeeded frequently in avoiding any 
injury to the nucleus in so doing (fig. 8 a). After isomting 
them I found such small pieces on the following day tolerably 
perfect in form ; I stained them with picrocarmine, when it 
appeared that they actually contained no nuclear constituent 
(fig. 8 b) , and 1 thought 1 might now conclude from this that 
a regeneration might occur oven without the presence of a 
nucleus. I was also led to the same conclusion at first by another 
experiment: — Starting from the fact that the necklace-like 
nucleus of the Stentors fuses during fission into a bean- 
shapod mass, I selected individuals wliich just showed the 
commencement of division, i. e. in which the middle of the 
body was just beginning to show a new peristome (fig. 9) ; 
in one such individual I succeeded in making a transverse 
section immediately in front of the foundation of the peri- 
stome in such a way that the greater part of the mass or the 
nucleus was caused to escape. The two iiortions were iso- 
lated, and on the following ciay both had become quite perfect 
animals. When stained on the slide * it now appeared that 
one of these two Stentors actually possessed no trace of a 
nucleus, while the other contained only a small residue of it. 
In this case also therefore regeneration had apparently 
occurred without the influence of the nucleus. On more 
particular investigation, however, both this and the former 

a Bteatorfl may vsry easily be stained an the slide, as, when flooded 
with absolute alcohol, thev usually remain firmly attached to the glass. 
In this Infusorian particularly the nucleus takes up nicrocarmine with 
extraordinary avidity^ always stained dark red before th^^to- 
plasm begins to ac^uue colour^ 
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experiment appeared canable of another interpretation. In 
the small pieces separatea from the anterior end the perfect 
appearance on the following day was due not to regeneration, 
but to simple wound-healing, in the course of which the 
separated portion of the peristomial circlet had closed up into 
a circle, and thus an illusory picture of a perfect Infusorian 
was produced ; but a new mouth had not oeen formed when 
the original one was left behind by the incision j in short, 
what had been lost was not replaced by anything new 
(fig. 8 5). In the second case also we have not to do with 
a regeneration, for in the middle part of the body of the 
Stentor under experiment a new peristomial area with the 
adoral zone of cilia was already in course of formation, and 
the incision, which passed close in front of this rudiment, had 
actually only divided the Stentor into two parts, which would 
soon afterwards have separated spontaneously from each other. 
In the portion which had retained the original anterior end it 
was only necessary for tlie wound to close up and the body to 
taper again into the form of the hinder end ; in the other the 
wound also closed, and the accompanying rudimentary peii- 
Btome simply passed through its further course of development 
until the formation of the perfect peristomial area and the 
buccal spiral. From these observations therefore it only ap- 
pears that a process of wotmd-healing may occur in Infusoria 
even without the presence of a nucleus^ and that a process of 
newformation^ when once in progi'ess^ may also continue 
without disturbance without the Imp of the nucleus ; the impulse 
thereto, as we shall see hereafter, has indeed proceeded from 
the nucleus, but, this being once given, the impulsive element 
may be removed without at the same time cancelling the 
movement. At least I think that we cannot interpret the 
second experiment^ which 1 afterwards often rejicatea in the 
same way, otherwise than that in the new^fbrmation of parts 
in Infusoria we must see a movement which incessantly presses 
towards its object when it has once been set going* But such a 
movement cannot he started, i. e. organula'^ cannot he pro^ 
duced aneWy when the nucleus is lost* This is proved with 
certainty by the experiments which I will now describe. I 
cut a small piece off a Stentor in such a manner that no part 
of the peristomial circlet was separated with it, because this 
might afterwards have led to mistakes, and I isolated it 
(fig. 10^ ; it was not regenerated, and ou subsequent prepa- 
ration it appeared that no constituent of the nucleus was 
contained in it. I repeated the experiment, and again sepa- 
rated from another individual a small portion, on which also 
there^was no trace of peristomial cilia (fig. 11) ; on the next 
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day. however, this piece had become regenerated, and on the 
application ot rea«nts it proved to be nucleated. Further, 1 
cut a Stentor, in wie manner above described, into four pieces 
(fig. 3) ; next day tliree of these pieces (A, B, C) were com- 
pletely regenerated, one of them (D) not so, and this last 
when stained proved to be non-nucleate, while the three ofhers 
had retained portions of the nucleus. The non-nucleate 
piece, which was incapable of regeneration, was not at all 
smaller than the others and less endowed with vitality on 
account of smaller dimensions ; but all the four portions were 
of about the same size, and the non-nucleate piece was even 
of much larger dimensions than many parts separated in 
other experiments which were very well regenerated 

The following experiment is still more conclusive as to the 
importance of tne nucleus in regeneration. If we cut away 
the posterior extremities from a considerable number of 
Stento^s and isolate these separated parts, which therefore 
retain no constituents of the peristome, we find them next day 
in different states — some of them have become regenerated 
into perfect Stentors with a new peristome, mouth, and oeso- 
phagus ; in others the regeneration is in progress but not yet 
quite completed ; and, lastly, in a third portion we only nnd 
that the wound has closed up, the animals swim about like 
the rest, but no trace of regeneration is exhibited. When 
stained on the slide it is seen that the perfectly regenerated 
pieces contain a normal necklace-like nucleus ; that those in 
which the restoration is delayed have only retained a small 
fragment of nucleus; and that those which prove to be 
incapable of regeneration are quite destitute of nucleus. 1 
have frequently kept such non-nucleate pieces alive for 
several days j but they always perished without the occurrence 
of any new-formations. 

I have also undertaken similar experiments with some other 
Infusoria, but without further results, as they were all less 
fitted for the purpose than Sientor, On the other hand, I 
succeeded with Amoeba protms in obtaining perfectly good 
results. As is well Amoeba protms has only a single, 

tolerably large nucleus f, wd for this reason it is not difficult 
to divide into a nucleate and a non-nucleate half [fig. 12). If 
the section be made successfully and the two portions isolated, 
we see that one of them continues without disturbance to 
push forward and retract its pseudopodia [A), in short it has 
undergone no change in its habit ; while m the other portion 

a I may mimtion that I aevsrid times repeated this and the foUowing 
experiment in order to insure myself possibly aooidents. 

t Qruber,. Studku uber in Zmtaohr. t wise. ZooL xli 
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(B) the ^seudopodia disappear, although a feeble flow of pro- 
toplasm is at first still visible, and in course of time the nra^- 
ment dies completely. I divided such an Amoeba on April 14; 
on the 16th the one half was as active as at first, out the 
other had become globular and was in course of perishing ; 
whem stained the lonnor proved to be the nucleate and the 
latter the non-nucleate half; and the same result was fur- 
nished by all other experiments Tlere^ therefore^ the re^ 
monal of the nucleus aUo immediately superinduces an alteration 
of the mobility^ which will not he the case in the Infusoria or 
probably in most Protozoa^ at least even in Heliozoa I have 
seen non-nucleate fragments move as freely as the nucleated 
ones. But what is superinduced in all Pi'otistUy qnd generally 
in every celly by the want of the nucleus is the incapacity to re^ 
place lost parts, to produce new structures. 

Thus for the maintenance of the plastic energy of a 
cell,’* as Nussbaura expresses it, the nucleus is, m fact, 
indispensable : and we may say with Weismann tj that only 
under the influence of the nucleus the transformable celf- 
substance again acquires the full specific type.” By a purely 
empirical course we are here placed before me incontrovertible 
fact that the nucleus is the most important and the spectes'- 
preservative constituent of the cell, and that to it is justly 
ascribed the highest importance in the processes of fecundation 
and inheritance^ as has been done of late by many naturalists. 

As the directing influence in the increase of cells emanates 
from the nucleus, it appears wonderful that the nuclear sub- 
stance is often distributtjd in more or less numerous fragments 
in the protoplasm, so that, to a certain extent^ instead of a 
monarch, an oligarchy exists in the cell, which, we might 
suppose, could easily produce a confusion in the deve«* 
lopment. Perhaps, to obviate this and also to permit a 
uniform distribution of the nuclear substance in tlie danghter^ 
individuals, in most multinucleatc Infusoria we obeerve a 
preliminary union of the numerous nuclei into one. When 
this amalgamation does not take place during multipli- 
cation J we must conceive of all the nuclei of the same 

* In bis ^*Amcd>a tnUosal Wallich twice observed a spontaneotis division 
without participation of the nucleus, in which the two daughter-indivi- 
duals boWedin exactly the same way as those artificially produced; 
whether the non-nucleate portion afterwards perished is not mentioned 
(see Wallich, Amceha viilosa, in Ann, & Mag. Nat. Hist. set. S, 
vol. xi. p. 444.) 

t Wmsmann, * Die Continuitht des Keimplaamaa als Gmndlage etnar 
Tlieorie der Vererbung/ Jena, 1886, p. 20, 

i According to Butschli^ aa is well known, the nuriei do not become 
amalgamated auring»fission in Lorodes rostrum. 1 have also always found 
individuals of this Infusorian which were just enga^ in ^viding, to be 
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cell-individual as perfectly congruent in structure and func- 
tion. Moreover, in most multinucleate Protozoa the nuclei 
appear to the observer congruent in structure, for there 
are generally no data from which to demonstrate any diffe- 
rences. For this reason it was interesting to me to find in 
the two nuclei of Amoeba hinucUata an object which may be 
investigated from this point of view. As I pointed out in 
my description of this remarkable Amoeba the nuclei, two 
of which are present, are very large, and are distinguished 
by a very variable form and arrangement of the chromatic 
substance, and it appears that tlio two nuclei of the same 
Amoeba always agree in this respect (fig. 13). For example, 
if the chromatin is distributed in the nuclear fluid in larger 
and smaller fragments, this is the case in both nuclei (a) ; if it 
is broken np into a finely granular mass (b), if there is a central 
nucleolus-like lump in the nucleus (c), or if the chromatic 
substance is deposited towards one side (d). the two nuclei 
always agree with each other. Here, therefore., we can 
nifely prove the congruence of the nuclei ; and I believe that it 
also furnishes a proof that the ohinmatin in the nucleus is an 
important factor, that something depends upon the kind of its 
substance, and we have not to do with a mere accumulation of 
nutritive material. 

It still remains for me to say something about the part 
which the subsidiary nttchus has to play in the regenerative 
processes ; but I am unfortunately not in a position to say 
anything positive about it. 

Until quite recently nothing was known of subsidiary 
nuclei in Stentor, ana only A^upas f has made any state- 
ments regarding them, in which he describes the subsidiary 
nuclei as separate granules irregularly distributed, one or 
more of whicn lie in the neighbourhooa of each joint of the 
nucleus. 

Balbiani did not succeed in confirming Maupas^s observa- 
tion, but I have repeatedly been able to convince myself of 
its correctness. Very frequently, although not always, my 
preparations showed, coloured red with carmine, corpuscles 
agreeing with those aescribed by Maupas, as I could perceive 

multmucleate. Nevertheless the fusion and subsequent reaeparation into 
numerous nuclei might have already token place oefore the commence- 
ment of division became visible on tlie body of the tnibaorian, just as I 
have described in the case of O^ytricha acutemm (Gruber, tJeW Kem 
und Kjamtheiluug bm den Protosoeny in Zeitsebr. f . wiss. Zool xl.). 

• ** Studien Uber Amdben,*^ &c. 

t Maiipas^ *<Oontr&butioiwk?dtude morpbologique et anatomique dea 
Infbsoixes odi^/’ in Arok da Zool, Exp. et Gdn. a^r. 2, tome i. pp. 6d2 
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from the drawingB which that naturalist was kind enougli to 
send me. Notwithstanding the small size and often very 
irregular distribution of these stnictui^es, it seems to me very 
probable that they must be regarded as subsidiary nuclei. 
But this can be said with perfect certainty only when we have 
succeeded in tracing their behaviour during the division and 
conjugation of the Stentors. As regards regeneration, I 
could discover no sort of influence that they were able to 
exert upon that process. 

Observations upon the Spontaneous Division of the 
Infusoria. 

So far as I know, no experiments have been made in order 
to ascertain whether in the multiplication of the Protozoa by 
division there exists any regularity as to the time in which 
the divisions follow one another, whether a definite nuulber of 
divisions occur between two periods of conjugation, whether 
the occurrence of division is caused by increased nourishment 
and the growth consequent upon this, or, on the contrary, by 
unfavourable external circumstances, or whether it is not at all 
the consequence of external impulse, but is governed and pro- 
duced by internal causes. These and many other questions 
arc still unanswered, and even the experiments which have 
been undertaken for tlieir solution have at present made only 
a slight commencement, so that they can make no claim to 
completeness, seeing that they have not furnished the oppor- 
tunity of completing them by more perfect ones. Stentor 
cceruleus again served me as my chief object of experiment ; 
I had it in abundance at my disposal, and from its consider- 
able size it could be easily isolated and watched. 

One series of experiments consisted in isolating Stentors, 
and indeed, if possible, such as were just about to divide ; when 
the division took place the daughter-individuals were separated 
and observed by themselves, in order to see how ana when 
their division into gi*andchildren took place. It appeared 
that this took placsj in most cases^ simxdtaneouiily the 
daughter -^individuals, although they were kept in separate 
glasses. By simultaneousfy,” 4iowever, I do not mean that 
the division takes place in both Infusoria at the same moment, 
but perhaps within an hour or in the course of a few hours, 
but at any rate on the same observation-day. which I will 
reckon as from 9 a.m. to 4 p.m. Very often also the isolated 
individuals divided during the night, and in the morning I 
found both daughters divided into two granddaughters. The 
small differences of time which occur between the divisions of 



Phjfmhs^ aitc? Mi(^g 0f JProtoMOa. 499 

M^o^imghter^ndividuals are of course increased in the follow- 
ing generations, bo that iu the case of the granddaughters 
and great-granadaughters of a common ancestral individual 
we can no longer speak of simultaneous division ; in these 
differences of many hours and even of days occur. As the 
same share of nuclear subatunco falls to the two congruent 
halves into which the Infusorian breaks up in division, and 
indeed, as we assume, to each of them one of the mor- 
phologically and physiologically equivalent halves of the 
original nucleus^ it might bo supposed that under the same 
external conditions therefore (lor example, those of com- 
mon residence in a very small quantity of water) the daughter- 
nuclei must be absolutely alike in the exertion of their dominion 
over the plasma, and therefore in their influettce upon division, 
so that in the daughter-individuals increase will take place 
at the same moment. Why small differences should occur I 
cannot at present say definitely; I believe, however, that in this 
circumstance we may see an indication that the morphological 
and physiological congruency of the two daughter^indimauah 
produced by dimsion ia by no means quite an absolute one, 

1 may remark further that in other Infusoria, such as 
Clymacostomum^ Stylonyckiay and Parama*ciumy I have also 
been able to prove the (nearly) simultaneous multiplication 
of the daughters of the same individual. 

As regards the time that intervenes between the different 
divisions, I can only say anything definite in relation to 
StentoTj as this, hitherto, is the only Intusorian in which I 
have succeeded in making a number of observations upon this 
point. Singularly enough it appeared that division took place 
%n most cases at intervals of two aaysy that daughter-individuals 
divide into gi anddaughters on the second day after their 
separation, and granddaughters in another two days into great- 
granddaughters, and so forth. In forty ’•two out of fifty 
cases dimsion took place always on the second day cyftcr the 
preceding one ; six divided as early as the next day, five only 
on the third, and three after four, five, or more days. In Htentor 
emtuhus therefore we may almost regard it as the rule that 
the above-mentioned interval of time is maintained between 
each two divisions. The question now, however, is whether 
th;is 4 )henomenon is normal, or whether it is called forth by 
unnatural conditions of existence. This is difficult to deoidei 
as these investigations can only be made on isolated 
and theref<^ on animals living in small quantities of water* 
But even if we suppose that the small quantity of water has 
produced the tendency to rapid division, this would only lead to 
the assumption that this tendency may also occur in natura 
Ann. ik Mag. N. Sist. Ser, 6. Vot, xviu 84 
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when from any circumfitances the pool, brook, &c, was neirly 
dried up ; the regularity with which the divisions follow one 
another in time is not thus explained, and can apparently 
only be the expression of a constantly acting internal iav>^ 

llit absence or presence of nutritive material for the Stentors 
was in all these experiments without influence upon the time of 
the division. I had isolated animals in watch-glasses con- 
taining nearly pure water, and in others in which the water 
swarmed with raramoecia (a chief food of the Stentors) and 
other Infusoria ; but in both the multiplication went on in the 
same manner, and indeed always so tliat the animals did not 
grow between two divisions, and therefore lost in volume from 
one division to the next. I have frecjuently made mcasuro- 
ments of the individuals under experiment before isolation, 
measuring them wliile swimming about, when they present a 
mean state of extension ,• then thedaugnters, ^anddaughters, 
&c. were also measured, and it was iound that the volume 
decreased to about one half, then to a quarter, and so forth. 
I say about, because the animals produced by division ap- 
peared a little larger than the corresponding fragments, which 
may be due probably to inception of water. The Stentors 
which I isolated were generally nearly of the same size, and 
they divided only to the third generation, so that the last 
generations in these experiments were always nearly of the 
same dimensions. 

If 1 isolated smaller animals, they divided only to the 
second generation, which also again showed the smallest 
measurement. 

I believe there is no doubt that in these phenomena a nor- 
mality is expressed, and that we have not to do with the 
products of accident. Even in the aquaria in which the 
colonies of Stentor live under natm*al conditions of existence 
we often find the Infusoria of very small average siise, and it 
may veiy well be that these had just been subjected to a rapid 
sequence of divisions. I believe that among the Infusoria we 
may distinguish two kinds of ^ontaneous division^ one of which 
occurs when the individual by growth has attained a certain 
size which cannot he exceeded ; this is the multiplication which 
has been characterized as the growth of the individual beyond 
the prescribed measurement. A second mode of increase is by 
divisions following u]^on one another rapidly and in d^nite 
intervale of time wUhout intervening graw^. and t^efbte 
combined with continual decrease of the size of the body £mn 
to a definitive smallest measurement. This latter mode of mul- 
tiplication. of the existence of which I have already fumialied 
proof, will occur when the Infusoria are placed under un- 
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£av(>urable conditionsi and it seema deairable, for tbe preser^ 
vation of the apeciea, to produce a great number of individuals 
very rapidly. At the close of these hurried divisions a period 
of conjugation would then occur, and this, as is well known, 
has always been observed in very small individuals. If the 
last-mentioned mode of increase were the sole one, we should 
always observe in every colony of Infusoria a diminution ot 
the individuals combined with an increase of their number, 
and an equally regular cyclical recurrence of the period of 
conjugation. But every one who has boon long occupied with 
the Infusoria knows that this is not the case ; and it is par- 
ticularly well known to those who have for a long time 
observed colonies rich in individuals and constantly increasing, 
and sought in vain for conjugation-states, which at other times 
had been present in great numbers. 

I must not, however, develop these ideas any further, for, 
as already remarked, the empirical facts from which they pro- 
ceed still stand ou too weak a foundation, and I will rather 
wait until time and opportunity may furnish me with suitable 
material for working further upon them. 

On the Nervous System of the Infusoria. 

In my experiments with Stentors my attention has been 
called to a question which I would here briefly touch upon, 
namely, what may bo the nature of the nervous elements in 
the cell-body of the Infusoria? Some light is thi*own upon 
this by the behaviour of the Infusoria during conjugation and 
sjpontanoous division, as I have already indicated in my pre- 
liminary communication above referred to. Thus if we 
observe a pair in oopuld or an Infusorian engaged in division 
in which the two lialves are not yet completely separated, one 
is struck with the fact that these animals move exactly like a 
single individual, that both of them make exactly cancor^ 
dant movements so long they are still united by a bridge 
of protoplasm. I have frequently traced this in different 
species of Infusoria i but here, again, tlie Stentors are particu- 
larly adapted to the purpose, as the movements are so dis- 
tinctly to be detected under the microscope in tiie great 
peristomial cilia. So long as the two daughter-individuals 
are united by even the thinnest thread of protoplasm (fig. 14) 
they behave precisely like a single individual ; if the peri* 
stomial cilia of the anterior half strike forward, so also do 
those of the posterior, and at the same moment in which the 
former, from any cause, change the direction of their motion^ 
so also do the latter. The natation is therefore perfectly 

S4« 
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uniform, and tbe two animals glide quietly through sand- 
grains, filaments of algas, &c., one after the other. But if the 
anterior one moots with an obstacle, stops and swims back- 
wards, the posterior Infusorian does this also at tho same 
time. It is therefore not as if the second individual simply 
followed the first, and if tho first can go no further the second 
would still endeavour for a time to swim forward until it is 
held back. If one of the halves shrinks together in conse- 
quence of an unpleasant contact, the other does so also at the 
same moment ; in short all the movements are perfectly syn- 
chronous until the last uniting threadlet is ruptured between 
the two individuals, each of which then swims away in a 
different direction. Tlie same result is obtained if we succeed 
in making a transverse incision in a Stentor in such a manner 
as to produce two halves, which, as in spontaneous division, 
are united by a nan*ovv bridge of protoplasm (fig. 15). Then 
also these two loosely connected pieces move quite uniformly, 
and one of them docs not attempt to swim backwards while 
tht5 other steers forwards. As in this case the posterior half 
lacks the peristome, the simultaneous movements are performed 
by the body-cilia. If then, as these observations show, a 
very slender and even thread-like bridge of protoplasm 8u65ce8 
to cause the loosely connected pieces to behave as one physio- 
logical individual, this proves that the mrvoua functions in 
the Infusorial body are not confined to definite courses^ and that 
the exertion of will uniformly governs every protoplasm^elemenL 
Consequently no circumscribed central organ can be present j 
but every plasmatic particle is a central organ and conductor 
in one, i. e. the nervous 2 )otency of the ceU is diffused. This 
does not render it impossible tixat at the same time threads of 
nervous nature may exist, as for example in the cose of the 
innervation of cilia which have to beat at unequal times, as 
Engclmaim believes he observed to be the case iu titylonuchta*. 

This assumption also explains how it is possible that 
swimming colonies of Protozoa are able to perform raoveraeuts 
in accordance with a purpose. For example, if we observe 
a Fo/voic-sphere, which may consist of many hundred indivi- 
duals, we sec tliat in its movements it behaves no otherwise 
than as a holotrichous Infusorian ; the sphere swims forwards 
and backwards, turns in a circle, remains still when necessary, 
according as some obstacle stands in its way or the course is 
free. But as the individuals are situated on the surface of 
a sphere they cannot all strike in the same direction with 
their flagella, but the movements of these must compensate 

♦ Zur Aiiatomie und Phyaiologio der FliimuerzoUon/’ iu PHuirer's 
Arch, fur Phyaiol. xxii. (I3d0) p. 506. 
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hy corde of protoplasm. I am convinced that these bridj^es 
serve much more for the establishment of a nervous unity 
than for the reciprocal nourishment of the individual animals* 

In the higher Protozoa, and therefore in the Infusoria, it 
seems to me probable that the seat of the diffused nervous 
potency is chiefly to he sought in the cortex. Thus certainly 
this and not the parenchyma is^lonc capable of delicate sensi- 
bility, otherwise the frequently observed inception of inordi- 
nately large nutritive bodies must be attended by painful 
sensations. Furtlier, this swallowing of bodies which extend 
and rupture the Infusoria shows us at once that we need 
not expect to find in the parenchyma any differentiation 
into special organula, fibres, &c. I once made a very in- 
structive observation in this direction uj)on a Clymacostomum 
vinns. This Infusorian liad swallowed a single wheel-animal- 
cule, which was rushing about in the parenchyma as if mad. 
stirring U]) everything, and sometimes pushing out the cortical 
zone, sometimes drawing it in by means of its rotatory organ. 
The Clymacostomumj however, seemed to be no fuilhcr 
troubled by this riotous guest in its interior, for it swam about 
in the water quite quietly and uniformly. But while other 
animal prey, such as small bolotrichous Infusoria, which were 
frequently devoured by the same individual, were digested in 
a short time (about a quarter of an hour), the wheel-ani- 
malcule remained alive for twenty-four hours 5 it lay quiet 
indeed, but the rotatory organ was still in motion. Of course, 
in such a long time it must have produced sad ravages in the 
body of the infusorian if any complex structures had been 
present therein. But the only thing observable in the Olyma^ 
cosiomum^ wliich was still very lively, was that at the posterior 
extremity, w'here the wheel-animalcule lay, the body was 
somewhat indented ; but this had disappeared on the folliowing 
day when the animalcule had died and been digested. 

Let no one who is paying attention to the Protozoa omit 
seizing upon such chance observations as the above, for it is 
by tlicm w^e shall most readily get to undferstand when and 
how the vital phenomena arc performed in the simple but 
enigmatical protoplasmic body of the unicellular animals/^ 


XLV. — On a new q/* Psilotites from the Lanarkshifs 

Coalfield. By IlOBEBT KlDSTON, F.G.S. 

JPsilotites ttnilateralia^ Kidston, n. sp. 

Description. Stems narrow, irregularly striated, provided 
with a lateral row of thom-Uke projections. 

lltmarks. The specimen shows portions of three stems 




^ from ihj^ Lanarkshire Ooal-Jkld. 49S 

about 1 millim. wide, lying parallel to each other, and about 
4 ftcntim. apart. The fragments of these stems are each about 
7 ccntim. long ; but in no case is their upper extremity or 
their attachment to the parent branch sliown. That they 
originally sprang from a common stem is probable from their 
relative positions. 

On the branchlct lettered a (see sketch*) are seen the remains 

I 


X 



of SIX thorU-like projections; these are 12 millim. apart ; on^ 
that lettered & four are shown, but there has evidently been 
another between the third and the fourth ; these are from 12- 
13 raillira. apart. On the remaining stem, c, seven of these 

* The branchletfi have hem approximated, to enable them to be 
brought into the woodcut, 
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thom-like growths are apparent, distant from each other 
9-12 millim. Towards the ui)per part of tliis branchlet they 
become less distant from each other. These projections 
appear as round-pointed flat thorns, arising from tlie stem at 
almost right angles, and forming a single vertical row. 
On all the branchlets they occupy a similar side. The sterna 
are strongly maiked with irregular vertical striations or 
ridges (r7, enlarged). 

I have placed this plant in Psilotifes as ertijiloyed by Gold- 
enberg*. ^Jlie stems of Goldenberg’s species divide dichoto- 
mously ; but the dicliototnics in his specimens are often very 
unequally developed ; hence some of the branclilets assume 
the appearance of a lateral ramification. 

In the present example, as tlie attachment of the three 
branchlets to their parent stem is not shown, and as an un- 
equally-developed dichotomy might produce three branches 
holding the same relation to each other as those of Psilotifes 
vmhteralis f, 1 think that this fossil may, at all events for 
the present, be conveniently placed in the genus Psilotitmy 
whose true affinities, however, to the recent Psilotuin are 
somewhat problematical. 

What the real significance of these thorn-like protuberances 
is, whether rudimentary leaves or abortive branches, 1 am not 
in a position to decide. 

The general appearance of the branchlets of Psiloiites unu 
lateralis reminds one much of Dawson’s genus Psilo^hyton ; 
but the curious arrangement and fomi of the thoni-like pro- 
tuberances point to greater affinities with the genus Pnlotites^ 
as employed by (Tola(3nberg. 

Till more complete examples of tliis interesting plant^be 
discovered its true affinities cannot be definitely decided. 

The only specimen I have seen is that figured, which was 
found by Mr. Walter Burns in 1884, who sent it to Mr. John 
Young, F.G.S., Hunterian Museum, Glasgow University, by 
whom it was communicated to me for examination. 

Horizon. Coal-measures. 

Locality. Baillieston Pits, Lanarkshire, 

• ^ Flora Saroepontaua fossilis: Die Pflauzenver^teineningon des Stein- 
kohlengebirgee von Saarbnicken/ lleffc i* p, IS (J86/>). 

t A similar apparent lateral ramification, arising from unequal di- 
chotomy, occurs in tlie fronds of most ferns. 
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XLVI . — Characters of undoRcribed Cohoptera in the British 
Mu8eu7n. By Chakles O. Watekhousb. 

Lucanidffi. 

Rchrostomus Bvchleyi^ n. ap. 

c? . Niger ; oapito opaco, pone ocuIob lii])erf*ulo armato ; thorace 
lenoo tincto, disco castanoo ; ol}trW olivaceis, uitidis, fgrtiier 
puartato-HtriatjH. 

Long, (inand. incl.) 12^5 milliin. 

'5 . Niger, latior : capiie confertim punctalo ; tliorace croWrrimo 
punotato, disco plus minusve ferriiginoo-rufo ; olytris fcrruginoo- 
rufia, crcberrimo pnnctatis, sutura nigra. 

^Long, millim. 

(J. Klongatp, parallel, convex. Mandibles as long as tlic 
head,pitcliy red in parts, thick, cuived, concave on the inner 
side; the upper edge having (about the middle) an erect 
lainelliforni process, concave on the inner side, its two angles 
produced and diverging. Head dull, gently concave, with a 
few small punctures in front and at the sides ; between the 
base of the mandible and the eye there is a alight shining 
tuberosit;^ with a deep impression behind it. The ocular 
canthus is laterally prominent, like a small tubercle, and 
behind the eye there is a dentiform tubercle, which projects 
a little more' than the ocular canthus. Thorax a little wider 
than the head, nearly twice as broad as long, moderately 
convex, slightly shining, sparingly and very delicately punc- 
tured, a trifle narrower in front than behind, all the angles 
obtuseljy rounded; the lateral margins narrowly rcflexed; 
disk with a shallow punctiform impression on each side ; the 
front with a raised prominence, which is slightly divided at 
its apex. Scutellum black, shining. Elytra dark olivo- 
green, shining, parallel, perpendicularly deflexed at the sides ; 
the strise deep and very strongly punctured ; interstices very 
convex, with scarcely any trace of punctuation. Metaster- 
num very sparingly jiunctured near the middle ; the punctures 
are very delicate, more distinct at the sides. Middle and hind 
femora slightly pitchy below. 

?. Oblong-ovate, gently and regularly convex. Head 
densely and strongly punctured, not concave. Thorax very 
broad, gently convex, with a shallow, median, impressed line 
behind, closely and strongly punctured, gently arcuate at the 
sides ; black, with the disk on each side dull rusty red ; the 
anterior angles very slightly advanced, the posterior angles 
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rounded. Scutellum punctured in the middle. Elytra 
strongly and closely punctured ; on the back two or three 
lines of punctures may be traced. 

Ihh, Ecuador, Cliiguinda {Buckley). 

Allied to 8. cmentusj Burm. 

itutelidsB. 

Antichira Adamsii, 

Oblongo-ovata, nitida, olivaceo viridiqno mutabilis, elytrorura liml)0 
vittaquG sufcurali flavis. 

Long. 12 lin. * 

A very distinct species, perhaps most nearly allied to A. 
cuprinay Cast(*ln., but quite different in coloration. Clypeus 
rather densely and moderately strongly punctured ; forehead 
less closely punctured. Thorax delicately punctured on the 
disk, the punctures not very close togetlier ; towards the sides 
the punctures become stronger and closer together, but not 
crowded, except close to the incrassate margin* The base is 
abruptly sinuate on each side of the scutellum, and slightly 
but distinctly impressed ; the basaf lobe is broad, truncate, 
and very gently sinuate. Scutellum not quite one third the 
length of the elytra, not quite so broad as long, acuminate 
and slightly cordiform, very delicately punctured. Elytra 
moderately convex, deflexed at the apex, the punctuation 
fine but moderately distinct ; the sides near the apex and the 
apex itself rather closely and more coarsely punctured ; each 
elytron with six lines of fine but very distinct punctures. 
The colour varies from brownish green to yellow-green accord- 
ing to the light in which the insect is held. The sutural 
yellow stripe is broader at the scutellum than at the apex. 
Some specimens have two or three very narrow yellow fines 
on the disk. The pygidium is very coarsely^ closely, and 
transversely vermicufate-strigoBe, especially m the male* 
The underside of the insect is somewhat coppeiy. The 
sternal process is rather long, scarcely curved, very slightly 
inflated at the apex. 

Hah. Colombia, 


. Lycidss. 

Cahehromua terminatusy n. sp. 

Elongatus, anguatus, nigor; thorace elyirisque rnfis, his spies nigris. 
I*oiig. 7-10 millira. 

Very near G. ruhery Waterh. (111. Typ. Col. in Brit. Htts*, 
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LycW 00 , 1879, p. 4, pi. i. fig. 6), and belonging to that group 
in which the head is concealed by the front margin of the 
thorax. It differs from O. ruber in having the thorax less 
densely pubescent, so that it is slightly shining, and the 
median channel is much deeper. The scutellum is black, 
with veiry little red pubescence. The elytra have only two 
costce on each, and these are not very well marked ; the 
extreme apex is blackish ; in one specimen the black is only 
on the suture. The antenna3 reach to about the middle of the 
elytra, are moderately stout, but not quite so broad as in C. 
ruber. In the male the fifth joint of the antennse is about 
twice as long as broad ; in the female it is rather shorter. 

Hah, Ceylon {Percy Braine^ Eaq^,), 

CalandridsB. 

Potertophorus Bowringiiy n. sp. 

InduTuento crnstaceo ochraceo undiciuo tectus ; thoracis elytrorum- 
qu© latoribus fusco suffnsis. J . 

Long, (rostr. oxoh) 2iS raillim. (12^ lin.); lat. elytr. 11 millim. 

Closely allied to P, nivem^ but broader and of a rich yel- 
low colour. liostrum stouter and much wider in front of the 
eyes. Thonix relatively broader, with no distinct punctua- 
tion : sides gently arcuate and not parallel posteriorly. Elytra 
muoii broader at the base, but narrowed posteriorly ; the sides 
clouded with brown, with yellow dots here and there. Py- 
gidiutn more convex, with a few obscure punctures near the 
base. The punctures bordering the upper margin of the 
metathoracic parapleura are large and deep. Prosternum with 
acaicely any trace of hair ; prosternal process very prominent, 
strong, conical, the apex slightly bent forwanls. Apical 
segment of the abddmen with a rather large shallow depres- 
sion at the apex, the sides of the depression borderea by 
closely-placcd, small, scale-bearing punctures. 

Um* Java {J, C. Boioring^ Ea^,), 

I have compared this species with P. nivem^ as that species 
is well known ; but it is really more nearly allied to P. m- 
perairix^ White, having the same general form and also a 
prosternal process. In P. Bowringii^ however, the process 
IS thick and erect, whilst in P. imperatrix it more resembles 
a ridge, terminating at some distance from the coxee in a 
small tubercle. 

PoteriopKorua fuaco^varius^ n. sp. 

Xndnmento crustaoeo sordid© albo teotus, plus minusve ochraceo 
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tinctus ; thoracift latf'ribus, el^^trorum tnarginibus, apico fasciaque 
modi an a fuscis. J . 

Long, (rostr. cxol.) millim. (10 lin.) ; lat. clytr. 9 naillira. 

Very ii(‘ar P. nivem^ but quite dilFereiitly coloured. The 
general colour is j)ale sandy yellow, which is darker in some 
places, d'lie sides of the thorax are dark fuscous, and this 
colour is carried along the margin of the elytra and entirely 
covciH the aj)ex ; tlie dark colour is more extended on to the 
elytra about the rnidtlle, and there is a V-shaj)ed fuscous 
mark on the l)ack of tlie elytra ; there are also a few fuscous 
s])Ots near the scutelluni. The rostrum is short and very 
tliiok at the base. Tlie ocellated punctuies on tlie thorax are 
irregularly })hiced and arc not very numerous. Tlie pygi- 
dium is strongly nunctuied, and has a strong ridge in the 
middle which reacn<‘s nearly to the base. The vertical pro- 
cess behind the anterior coxa? is elongate and acuminate. The 
})unctur('s along the upper margin and at the posterior part of 
the irK'iatlioracic parapieura are very strong. 

Jlalh Borneo («/. 0. Powrtngj Esq.), 

CerambycidsB. 

O.rymerus Saunderaity n. sp* 

Ilufo-flavus, nitidus ; antcimarnm dirnidio apicali, thorace guHia 
aeptom, abdominc, tibiis posticia tarsiaque nigria j clytria pallidi- 
oribiiH, Butura apioeque nigris. 

Long. lin. 

Thorax witli the lateral tubercle rather prominent, as in O. 
Chevrolatii, The anterioi discoidal impression of the thorax 
very deep and bounded on each side by a wtdLmarked ridge ; 
posterior tlejircssion very deep. Elytra paler than the thorax, 
very delicately and not very closely punctured ; the apex and 
the suture black, the black becoming very narrow at the 
scutelluni. Each elytron has three pale yellow lines. Meta- 
steriuun and abdomen black. 

In one example the antonnse are black, with the Ime of the 
first and the middle of the second joints red. The black on 
the elytra is also interrupted at the apex, and is confined to the 
suture and a sj)ot on the outer apical angle. 

liab. Corrientes, Argentine llepublic {W. Satindera). 

1 have named this species in remembrance of the late 
William Saunders, formcily of the Entomological Depart* 
ment, British Museum. 

Larniidee. 

Bternotomu picta^ n. sp. 

Nigra ; pube olivacoo-prrysina induta, maculis ferrugineo-oehraoeie 
ornata, maoulis nigro cinctis. 

Long. 14 lin. 
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Very near 8* prtnctpalta^ but diflbrs chiefly in having the 
whole of the sitlcs of the thorax yellow, and all the Bpota on 
the elytra larger and uniform in colour. Thorax with two short 
oblique black marks on the disk ; the base, the sides, and the 
front margin (except in the middle) yellow. Elytra with a 
large triangular yellow patch (common to both elytra) occu- 
pying nearly the whole of the base, only leaving a dark spot 
at the base of each elytron. Beneath the shoulder is a lunate 
spot (representing tlic two spots of aS. principalis united). 
The fascia at the middle of the elytra is about 3^ millim. 
broad on the margin, increasing to 5 rnillim. in tlie middle, 
then narrowed to the suture. There is a moderately large 
spot close to the suture, a triangular spot on the margin, 
with a small spot on the disk behind th(‘se, and an irregular- 
shaped spot at the ap(‘x, representing the two apical spots of 
8* jiirincipalis united. 

Jlab. W. Africa, Fernand Vaz River {Du^ Chatllu). 

Sternotornis Bohndorffiiy n. sp. 

Nigra, pallido ajrugiuoso-pilosa, fasciis plagisquo Jurido-olbis. 

Long. 15 lin. 

Very near 8, Bohemanif but larger, and with the brown 
markings of that species replaced by dirty yellowish white or 
pale sand-colour. Head entirely clothed with this pale colour, 
except a pale green stripe on each side of the face. Tliorax 
with the front margin, a median and a basal fascia pule, thus 
leaving. two narrow fasciae and the margin of the basal lobe 
pale green. Elytra strongly punctured, the punctures rattier 
close together ; the parts that are not occupied by the pale 
markings appear almost black, but are thinly covered by a 
very piue green pubescence. The pale markings are thus : — 
a brood basal fascia ; a second fascia, not quite united to a 
spot below the shoulder ; a third oblique laseia, touching the 
margin but not the suture (sometimes united by a branch to 
the second fascia) ; a large spot on the suture (common to 
both elytra, sometimes united to tlie apex of the third fascia) ; 
a fourth oblique sigmoid fascia (almost divided into two sjjots) 
touching the margin and nearly reaching to the sutural spot j a 
second small sutural spot ; a filth obliitjue straight fascia (united 
on the margin to the fourth), not reacliing the suture j a large 
V-shi|ped mark at the apex. Male with a large tootli on the 
mandibles. Prosternal process very prominent and emarginate 
at the apex. 

JIak Central Afiica, Niam Niam Country {F. Bohndorff)^ 
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XL VII. — Descriptions of Sponges from the Netghbottrkood ^ 

Port Phillip neadsy <SowM Australia, oontinum. By H. «f» 
Carter, F.U.S. &c. 

[Continued from p. 441.] 

Order VIII. CALCAKEA. 

Structure composed of contorted, repeatedly branched^ anas- 
tomoHiiio;, tubular threads, forming a reticulated mass which 
at length jiasumes a more or less definite form. 

1. Clathrina^ cavata. 

Individualized. Massive, compressed or round, contracted 
towards the base; composed of tortuous, hollow or tubulated 
thread-like filaments, almost infinitely and irregularly branch- 
ing and anastomosing ; compactly reticulated above, becoming 
looser and more open in structure below, where it finally ends 
in n few of the same kind of hollow filaments, which are at- 
taclu'd to the object (mussel-shell) on which it may be growing. 
Colour sponge-brown wlicn fresh, lighter when dry. Surface 
even, irregularly reticulated. Pores numerous, passing 
through the wall of the hollow thread. Vents of two kinds, 
viz. spurious and real : the former more or less in plurality 
scattered over the surface generally or confined to the upper 
border, consisting of sliort, thin-w^iUed, cylindrical prolonga- 
tions extended from the outside of the wall of the tubulated 
thread, which prolongations are in direct communication with 
the interstices of the reticulated mass generally, but more 
especially with dilated y)ortiou8 of this mass extending 
for a short distance inwards in the form of a cavity ; real 
vents consisting of circular holes here and there in the 
wall of the reticulated tubulation, which not only open into 
the so-called cavities or dilated portions, but in all probability 
exist throughout the structure, where they would open into 
the interstices generally of the reticulated mass. Structure 
that above mentioned, whose staple is the ‘‘ tubulated thread,** 
of which the wall is very thin and skeletally composed of 
a single layer of radiate spicules held together by sarcode 
supporting the softer parts, which here appear to consist 
chiefly of a layer of spOiigozoa in juxtaposition, and not 
gathered into the form of ampullaceous sacs, together with 
a remarkable quantity of those organs which conspt of 
nucleated cells surrounded by an abundance of glistening 
spherical granules, which Uilckel has figured and named 

Dr. J. E. Gra/s name for this kind of sponges (see ‘ AnnoJa/ 1884' 
Yol. xiv. p. 17 &c.). 
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nucki (Kerne) of his syncytium (op, cit, * Atlas/ 
Taf* i. fiff. 3). Spicules of two forms, via, triradiates and 
quadriradiates, the latter in very subsidiary quantity. Tri- 
radiates comparativelv small, variable in form and size, but 
chiefly equiarined and equiangled. Quadriradiates about the 
same size. Ray of the largest triradiates on the surface about 
30 by 4i-6000tli8. The latter composing the skeletal struc- 
ture of the tabulation generally, the former sparsely scattered 
throughout, but most numerous about the spurious vents,*' 
apparently witliout any particular position, as the fourth arm 
appears here and there, both inside and outside the wall of the 
tabulation, and the same about the cylindrical prolongations 
or spurious vents. Of this species there are four specimens, 
the largest of which is compressed and somewhat triangular; 
in shape, 1^- inch high by 2 x ^ horizontally at the ui)per 
border. 

Obs, This is evidently a representative of the Glath^ 
rina which grows so abundantly on tlie under surface 
of rocks in this neighbourhood, viz, Budleigh-Saltertori 

Annals,’ 18H4, vol. xiv. p, 18) ; but as thcjrc appear to be 
no rocks at the sea-bottom in Australia, where it was dredged, 
it grows on shells or the agglomerated material of these parts. 
Moreover, it differs from the Glathrina of this place, in which 
the cylindrical prolongations on the surface are in airect con- 
tinuation with the interior of the tabulation, like that of 
the next species that will be described, while in C, oavatq, 
tliey are only in communication with the dilated parts of the 
interspaces. 

We have evidently here a foreshadowing of the vent and 
cloaca, which are more perfectly developed in O, tripodifera 
and following species. 

It belongs to Iliickel’s Ascones of course, and seems, but 
for the presence of the spurious vents, to be almost identical 
with his Ascetta clathrus (op, cit. Atlas, Taf. iv, figs. 1-3). 
As for the difference in spiculation which the presence of tlie 
quadriradiates makes in Hiickel’s classification, this may be 
cancelled under the view that it is a connective variety,” 
like bis Ascetta prinw^dialis (vol. ii. p. 17). 

2. Glathrina osculum. 

Individualized, social.^ Globular, stipitate, presenting on 
the stilnmU a short, cylindrical, hollow process, and ending 
below in one or more filiform stems fixed to the object on 
wliich it has grown, composed throughout of a mass of tubu- 
lated tliread-hke filament growing by almost infinite and 
irregular branching ^d anastomosis into the form above 
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mentioned. Colour aponge-brown when freah, when dry 
dark grey. Surface even, uniformly reticulate, intcratiotsa 
about l-120th in. in diameter. Poith numerous, passing 
through the wall of the hollow thread. Vent single, tubulated, 
at the summit of tlic specimen, composed of a thin, cylindrical 
extension of the walls of the tubulaliofiy which at this part 
opens into it by a plurality of holes, and thus enters into its 
composition. No defined cloacal dilatation. Structure already 
8tat(*d, conipuscd of the same kind of staple thread as (7. cavata. 
hut smaller and more compact in its reticulation ; wall 
of the tubulated thread very thin and skeletally composed of 
a single layer of triradiate spicules held together by sarcode, 
and lined by the softer parts, which here also appear to 
Qonsist chiefly of a layer of spongozoa in juxtaposition, that 
is without being gathered into the form of anipullaceous 
sacs, together with a remarkable quantity of those organs 
which consist of nucleated cells respectively surrounded by an 
abundance of glistening splierical granules, which llackcl has 
figured and named ‘^nuclei” (Kerne) of the syncytium, as 
before stated. Stem apjjarcntly an extension of tke tubulated 
thrcail, but Tuor(i solid. Spicules of one kind only, viz. tri- 
radiates of ditTerent sizes, but for the most part equianned and 
equiangulaled, intercrossing each other on the surface so as 
to give the interstices of tlie reticulation here a polygonal 
border ; spicules more plentiful and larger than in 0. cavata, 
ray of the larger ones averaging 42 by 5-()()OOths in. in its 
greatest dimensions. Size of individual, of which there are 
two joined together, about o-24ths in. in diameter; stem about 
l-24tli in. long and l-48tli in. in diameter. 

Obs. To what size this species might ultimately grow” I am 
ignorant, but that above described appears to be very small* 
It is, fiowever, amply large enough to show in the section 
that the tubular vent is tlic outlet of the tubulated structure^ 
and that, altliough there is no absolutely cloacal dilatation, 
this is indicated by tlie reticulated structure in the centre im- 
mediately under the vent being more open than towards the 
circumference. In these two particulars, then, it differs 
from (7. cavatOf not more so, peruaps, than in the size and 
abundance of its spicules, especially on the surface, whereby 
the thickness of tlie wall of the tubulation here appears to 
consist of a plurality of layers instead of one only as in <7* 
cavata. The tubulation is charged internally with ova in 
the unsegrnented state, large, and presenting the gctminal 
vesicle. 

Upon the authority of llackcl I have stated that th^ 

nuclei,” mentioned iii the two last species, are in his syn- 
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ojtium but, entertaining a different view of their nature^ 1 
must refer the student for my explanation of this assumption 
to the ^Annals’ of 1884, voL xiv. np. 20 and 21. The 
species is very like {Schmidt’s Nardoa reticulum (Spong. 
Kttste V. Algier, p. 28, Taf. v. figs. 7 and 8). 

3. Clathrina tripodifera. 

Conical, rather compressed, sessile, fixed, with cloaca and 
wide mouth ; or ovoid and tree, with cloacal cavity, but no 
month, that isHkckel’s “Auloplegma^-form. Texture delicate. 
Colour of the former pinkish brown (? derived from having 
been in proximity with a similarly coloured sponge) j that 
of the otlier specimens whitish grey. Surface even, uniformly 
presenting a ridged quasi fibro-reticulated structure whose 
interstices are more or less tiiangular, owing to the sigmoid 
flexure of the ridges, which thus resemble a plaited frill.” 
Pores in the ridges. V ente of two sizes, viz. small and large : 
1, small, numerous, situated in the bends or interstices of the 
sigmoid ridges, about l-96th in. in diameter : 2, large, about 
l-48th in. in diameter, scantily and irregularly scattered over 
the surface ; both on a level with it, and both irregular in 
their outline, which is unmarginated, and all leading mto the 
intervals between the echinated tabulation, which intervals 
are shut off from the cloaca by the lining membrane of 
the latter, as will be more particularly mentioned hereafter. 
This applies to all the forms, both open and closed, while in 
the open ” there is, of course, the addition of the vent or mouth 
to the cloaca, which is smooth and naked, knd the cloaca in 
all presents a blistered-like surface, rendered uneven by a 
great number of infundibular depressions irregularly scattered 
over it ; echinated tliroughout with the fourth fay of radiate 
spicules, and in direct communication it the bottoms of the 
^^infunoibular depressions ” with the echinated tabulation 
of the general structure ; also here and there with the 
^4nterv^s” between this tubulation, by a few subsidiary 
apertures, which thus appear to be more accidental than 
general. Structure massive, tubular; tubulation subcir- 
cular, averaging l-48tli to l-72nd in. in diameter, composed 
of a layer of radiate spicules held together by Bar- 

code, supporting the other soft parts, extending almost 
directly, that is being scantily branched, from the cloaca to 
the sunace, leaving the intervals” before mentioned between, 
which are very irregular in form, and for the most port much 
wider. Tubes densely and strikingly echinated with the 
fourth ray of qu«idriradiates, whose curve is directed mwards; 
while the other rays, imbedded in the sarcode, go to form the 
Ann* Mag* N* Hist* Ser. 5. Vol* xvii. 85 
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wall of tlic tube, thus leaving the surface towar^ls the inter- 
vals ” smoothj by which the tube and the interval/’ by 
contrast, are sharply differentiated; tubes or tubulation, as 
before stated, in direct communication with the cloaca through 
its infundibular depressions, be(‘oming more or less tortuous, 
branched, and anastomosing as they extend outwards towards 
the surface, whore they become divided and sigmoidally plicated, 
ending in the gttasi nbro-reticulatc ridges, whose structure is 
pierced by the pores, as above noticed. Intervals ” smooth, 
more or less in communication with each other, so as to appa- 
rently form a general chanilier, which is shut off from the 
cavity of the cloaca, except through the ‘‘subsidiary apertures ” 
just mentioned, opening on the surface through the “ small and 
large vents ” already described. “ Subsidiary apertures ” 
in the cloaca on a level with its snrfac'c, not in the infundi- 
bular depressions, not echinated, but marginated by a thin 
rim of sarcode, irregular in shape, size, and position. Wall 
of the “ tubes ” plentifully pierced by pores between the 
ai^ms of the radiates, and the same with the lining structure or 
membrane of the cloaca ; in short, there seems to be no sur- 
face in which th(^ aio absent, on all occasions. Spicules of 
two kinds, viz. trirndlale and quadriradiate. Triradiaie of two 
forms, viz. : — 1, large, equiarined and equiangulated, with the 
arms bent downwards and outwards sigmoidally, all together, 
like a “ three-leggcdstool,” each arm about 29 by 6- 6000 th sin., 
and the summit of the tripod about 24-6000th8 in. from the 
base; 2, sim])le, triradiate, equitaimed, equiangulated, arm 
about 25 by 2^-6000tha in. in the average largest size ; ;i, 
quadriradiate, about the same size as the foregoing, with the 
addition of the fourth ray, which for the most jiart is long, 
curved, and varies in length under 30-60()0tha in. The tri- 
podal form of the tfiradiatc is confined to the ridges on the 
surface, where it is rather sparse ; the common form to the 
surface generally, and the quadriradiates to the tabulation and 
surface of the cloaca respectively. Size of the largest speci- 
men possessing a mouth (for there are three or more in tlie 
collection) 2^^ in. high by a maximum of l|x 1 in. horizon- 
tally ; cloaca | by -jt in. horizontally; mouth f by | in., also 
horizontally. Auloplegnia-form like a goose-egg, 3 in* in its 
longest diameter by a maximum of 2|x If in. horizontally j 
cloaca 2| in. in its longest diameter, byl| x | in. horizontally j 
wall about f in. thick. 

Ohs. The most striking nai-t of this species is the tubular 
ecMnationy with regard to which it may be obsei'ved that, if the 
current is to be indicated by the direction of the curve of the 
fourth ray of the quadriradiates, as in the cloaca of Oraniia 
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eiliata^ in which it is directed outwards, it sliould here be-in th( 
opposite direction, viz* towards the cloaca ; while the reproduc- 
tive elements, viz* large ova presenting the germinal vesicle, as 
will be more particularly described presently, are on the innsi 
surface of the echinated tube ; therefore the analogy here is nol 
between the echinated tubes and the cloaca of Graniia ciliata^ 
but between the echinated tubes and the radial chamboi’S oi 
the latter ; while the intervals^' would be analogous to the 
intercanicral spaces or intcrcanal system ” of Hkckcd. 

It may also be observed that the spiculation would be iden- 
tical with that of my Leucetta clathrata (‘Annals,* 1883, 
vol. xi. p. 33, pi. i. figs. 13-17), which came from the south- 
west coast of Australia, but for the presence of the quadri- 
radiate spicule, and the comparatively scanty presence of the 
tripod spicules on the ridges of the surface. 

The Auloplegma-forra is plentifully charged with ova filled 
with minute spherical granules, in the midst of wliich is the 
germinal vesicle &c. The ova arc about l-24th in. in dia- 
meter, the germinal vesicle about l-1200tli, and the germinal 
spot l-6000th in. in diameter. There are also much smaller 
nucleated gramiliferous cells about twice as large as the spon- 
gozoa, that is about l-2000th in, in diameter. What may 
they bo? 

fiesides this the specimen is abundantly infested a 
minute oscillator) an filament in bacillform fragments of diffe- 
rent lengths, very much resembling in form the Trtchodes-‘ 
mium Ehrenbergii which colours the Red Sea. 

4. Clathrina iripodifera^ var, gravida. 

Individualized. vSitfall when compared with the foregoing 
specimens, to which it will be found to be closely allied. 
Triangular, compressed, contracted towards tlie base or point 
of attachment, expanded above, composed of tortuous, branch- 
ing, anastomosing reticulate tubulation more or less intersti- 
tiaiiy separate. Colour sponge-brown when fresh, whitish 
yellow when dry. Surface uniformly even, retifbrm, con- 
sisting of tji^ superficial part of the tubular reticulation of 
which the whole body is composed, rendered prominent and 
glistening by a great abundance of the tripod spicules. Pores 
m the wall of the tubulation throughout, vent-like open- 
ings three or four in number, chiefly in the upper border, 
defined simple circular ajwsrtures in the general tissue, 
mt margmated, leading into cloacal cavities l>elow, which 
consist of equal)y simple dilatations of the reticulate tubu- 
lation at this part. Structure generally consisting of a 
minute, tortuous, branching and anastomosing hollow thread 
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or tabulation^ around the cloacal cavities just mentioned, 
which respectively descend, narrowing towards the base ana 
widening upwards until they become contracted a^ain towards 
the vent* Tube composed of a single layer of tnradiate spi- 
cules onIi/j held together by the sarcode and its accompanying 
soft parts, among which, in this instance, a number of ova are 
present, which, by their size and the presence of the germinal 
vesicle, indicate that they are near to segmentation ; traversed 
plentifully by pores, and opening here and there by circular 
holes into the cloacal dilatations, which is probably the case 
throughout the interstices of the reticulation generally ; botli 
the tubulation and the interstices varying greatly in diameter 
under 1-lOOth in*, largest on the surface of the cloaciform 
dilatation, smallest towards the circumference. Spicules of 
07ie kind only, viz. triradiate, but of two distinct forms, 
as in the foregoing, viz. : — 1, tripod-like, stout, with the 
arms bent downwards and outwards sigmoidally, about 20- 
GOOOths in. high, spreading to about 20-6000tlis at the base, 
arms about 21 by 6-6()00ths in their greatest dimensions 
respectively ; 2, the common form of triradiate, but much 
thinner than the foregoing, with arms more or less equal 
and more or lesb equianglcd, varying in measurement under 
20 by l-6000lh in. The former very abundant and almost 
entirely confined to the ridges formed by the reticulated tubu- 
lation on the surface, the latter to the interior. No quadri- 
radiates. Size of specimen, which is compressed and nearly 
equilateral, in. high, upper border ^ in. long, thickness of 
body ^ in. 

Ohs» There can be no doubt that this is the same sponge as, 
only in a larger form than, that which I described and Illus- 
trated under the name of Leuceita clathrata^^ (‘Annals,’ 
1883, vol. xi. p. 33, pL i. figs. 13-17) ; but we have here the 
tubular thread in a larger and distinctly holhu) slate, and not 
solid ab assumed to have been the case in Leucetta chthrala^ 
where, from contraction during desiccation, it had become 
solid, which, together with the smallness of the speciuien, 
misled me into stating that it was “ not hollow ” {op. oiL 
p. 34), a mistake that I am thus able to have the* opportunity 
of correcting^ and of changing at the same time the name to 
Clathrina trwodifara, var. gravida, on account of tlie presence 
of the ova, above rnentioned, which are in much the same 
condition as those in Clathrina iripodifera, whpse descrip- 
tion and dimensions have just been given. Hence the neces- 
sity of extended experience in laying down specifically the 
typical form of a sponge. 

Of course, here we have the same structure as in Clathrina 
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tripodijorai but the tubulation, instead of being ecliinated 
aria closed in, is without echination and separate ; still, our 

intervals,” which in (7. tripodijhra we have consider^ to 
be analogous to HttckePs ^ Intercanal System,” are here 
simply open vacuities. Not considering these differences 
sufficient to constitute a distinct species, it has been desig- 
nated as a variety of O. tripodifera. 

Hitherto the structure has not presented any indications of 
that cancellous kind which we nave called parenchyma,” 
although there has been a more or less distinct cloaca and 
general vent, especially in Glathrijia tripodijera^ that is there 
is no additional structure of this kind to be seen outside or 
inside the wall of the tubulation; but now we come to a 
structuie in which there is a faint trace of this parenchyma in 
the angles of union of the lamina of which it is composed, as 
will be described in the following species. 

5. Clathrina laminoclathrata (dry). 

Specimen a subcircular patch about | in. in diameter 
and ^ in. thick, which has grown over a rocky substance. 
Clathrous, massive, sessile, spreading, lamino-reticulate. Colour 
now (that is in its dry state) steel-grey. Surface even, smooth, 
reticulated by the clathrous holing of the structure generally, 
which here makes its appeai*ance in the form of circular inter- 
stices of different sizes up to in. in diameter. Pores in tiie 
lamina. No appearance of a vent or vents of any kind, C e. 
spurious or real. Structure lamino-clathrous ; lamina solid, 
composed of a thin layer of radiate spicules supporting the 
sarcode and other soft parts. Spicules of one form only, viz. 
triradiate. cquiarmed and equianglcd, varying in size under 
75-6000tn8 in, in diameter, ray alone about 45 by S-BOOOths in. 
Size above given. 

Obs. In this instance, which is unique among the calca- 
reous sponges so far as I know, the tubulated staple tliread 
of Clathrina^ which so generally characterizes this genus, is 
replaced by a flat, solid, ^‘tape-like” form or staple, whose edge 
when cut presents no appearance of mesodermal structure or 
parenchyma whatever, although towards the angles of union, 
where of course the lamina branches off to form the clath- 
rous structure of the mass, there is a small angular space left 
which bears a faint trace of parenchyma, and this seems to 
introduce us to what in this way will become so much more 
evident hereafter. It is represented among the non-calcareous 
sponges by ^^Eohinoolathna fdvus ” (* Annals,* 1885, vol. xvi. 
p. 29^). 
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In the next spccieg that will be dcBCribcd, viz. Chthrina 
primordialis^ the reticulated flat lamina of 0, laminodathrata 
appears to be replaced by a vermiculated tvie^ in which the.walla 
are just as thin as the lamina of this species, but which tubula-» 
tion by repeated branching, contortion, and anastomosis, all 
more or loss in apposition, assumes the form of a solid mass of 
this kind of structure in which the intervals betweem the tubu- 
lation afford a much larger space for parenchymatous structure 
than in (\ laviinoclathrata \ in short, wherein the quantity 
of parenchymatous structure is much greater. 

6. Glathrina prtmordlalis, 

(See Ai^cetta prhnonhaliSf H. op. cit. Alla^/raf. ii, fig. 13.) 

A mas.sive, sluipoh’ss, sessile, sublobate, smooth, solid lumj), 
attached by a plurality of portions of the body elongated into 
podal points below, whose interspaces extend upwards in an 
irregularly excavat(*d manner towards the surface, where the 
lobes of the mass terminate in thick, irregularly interuniting, 
round, submeandering ridges, with intervening depressions, 
some of which extend down to tlie interspaces between the 

i )oint8 of attachment; ridges on a level with each otlier, 
brining the crown of the mass. Texture delicate, light as 
cork when dry. Colour when fresh not given, probably 
whitish, as in one of tlie specimens, but now more or less 
pinkish brown, probably, as before stated of Clathrina tri^ 
podifiva^ from having been in the proximity of a similarly 
coloured sponge. Surface minutely ridged, quadi fibro-reti- 
culately, witli more or less lozenge-shaped interstices, smooth, 
even, covered throughout with an epithelial layer of cells 
more or less transfixed by the rays of subjacent spicules. 
Pores in the quasi fibrous ridges. Vents oi two sizes, viz. 
small and large, both mimarginated and on a level with 
the surface, viz. : — 1, smaller, circular, numerous, in the 
interstices of the fihro-reticulated ridges, averaging l-48th in. 
in dianieter, and about the same distance apart ; 2, larger, 
also circular, but flabby and comparatively scanty, scattered 
irregularly among the rest, chiefly over the projecting 
portions of the crown. Structure tortuously tuburar, the 
tubes composed of a single layer of triradiates, held together 
by Barcode, averaging about l-72nd of an inch in diameter, but 
very irregular in their calibre, branched, anastomosing, and 
in juxtaposition but for the presence of a narrow strip of 
parenchymatom tissue, w^hich here and there becomes widened 
out into angular spaces, where the circular walls of the tubu- 
lation fail to come in contact with each other. Angular 
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spaces differentiated from the cavities of the tabulation by the 
presence of reproductive bodies and sarcodc, which, especially 
lu the dried state, presents a sponge-brown colour, while the 
surface of the tubulation is white and without this ; so the 
two arc easily distinguished. The parenchj^matous part 
terminates externally in the thin quasi nbro-rcticulate 
ridges of the surface, where, as before stated, it is traversed 
by the pores ; but what its connexions internally are I have 
not been able to determine, although, from analogy, one would 
be inclined to conjecture that it opened generally by pores 
and here and there by small holes (the latter probably for the 
exit of the reproductive bodies) into the cavity of the tubula- 
tion, On the other hand, the tubulation opens on the 
surface through the small and large vents, that is the former 
directly and the latter after having come from more dilated 
portions in the centre of the mass ; but all appear to be more 
or less in communication. Spicules of one form only, viz. 
triradiatc, cquiarmed, equiangulatcd ; ray about 35 by 3- 
GOOOths, varying in size under this with a few a little larger ; 
densely charging the sarcode throughout, but especially on 
the surface, which is thus rendered a little more compact than 
the interior, so as in some specimens to present a corticaL 
structure. Size of largest specimen, of which there are 
several, about 4 inches in diameter each way, being cubical, 
Obs, In til is species we cannot help seeing that the jiarcn* 
chyrnatous structure which intervenes between the contorted 
tabulation presents a still further step than in Glathrina 
latninoclathrata towards that which readies its maximum in 
the Leuconcs and Teichouellidae, as will be seen hereafter ; at 
the same time that the dilated portions of the tabulation in rhe 
midst of the mass, in communication more particularly with 
the large vents externally, appear in the aggregate to be 
tantamount to a single cloacal cavity with general osculum ; 
while the spaces occupied by the fiarcnchyma appear to be 
the seat of IlUckeVs intercunal system,” that is, thje inter- 
spaces between the radial chambers ” in Grantia ciliata &c* 
In the large specimen of this species, viz. that described, 
there are also om, but apparently scanty and in a more 
advanced stage, mixed up with minute crustaceans, which 
would hardly be there if it were not for the presence of the 
sponge-ovtt, for it is at this time that they more particularly 
invade most destructively the calcareous sponges ; hence it is 
not improbable that some of the ova may bo theirs, which 
prevents my being able to say what the sponge-ova are like# 
But there is anoth<5i: body also scantily present which is quitfe 
new to me, but, being more plentiful m the following species, 



512 


Mr. J. Carter on 


viz. Clathrina mntricosa^ it will bo more particularly described 
there. At first I thought this was a fungoid spore with long 
tubular tail-like appendage ; but its mucfr larger size, absewo 
of septa, and the refractive granules of the interior issuing 
through the tail seem to be opposed to such a view. 

7. Clathrina nentricosa, 

individualized. Massive, lobate, sessile generally, or 
attached by a plurality of attenuated portions of the body, 
thus resting on such points, or not attached at all, but free 
and floating, furnished with a large cloaca and contracted 
njoulh, or tiie same in a group with wide crateriform mouths. 
Colour white or pinkish brown, tlie latter probably owing to 
the proximity of a red-coloured sponge. Texture compara- 
tively firm. Surface-structure consisting of a thick cortex of 
radiates coveied with deep, polygonal, infun dibuliform de- 

S ressions or lioles echinated round the inner ends and often 
iapliragmed there by cribriform sarcode; built up of large 
radiates, whose intercrossing rays give the polygonal form ; 
almost in juxtaposition, ana varying in size under l-20th in. 
in diameter : or with the same reduced, probably by friction, 
to a white, iiomogeneous-looking, compact, cortical layer, in 
which the same kind of holes are present, but without the 
polygonal infundibular form, being simply subcircular and 
more or less variable in size. Pores in the intervals between 
the infundibular depressions,” Vents of two kinds, viz. 
small and numerous and large and single; the former, that is 
the small kiiul^ at the bottoms of the infundibular depres- 
sions ” respectively, varying in size with that of the depres- 
sions themselves, echinated &c. at the inner end. as just 
stated ; the latter largo and single, bordered by a tnin lip of 
fine structure abput 1-1 6th inch wide ; both leading to a large 
cloaca, w hose suiface is thickly beset with holes of two kinas, 
viz. one situated at the bottom of deep, broad, conical depres- 
sions, which vary in size, depth, and distance apart, ana the 
other for the most part small, circular, and on the surface ; both 
also communicating with the “ hollow spaces” in the general 
structure of the wall, which will be more particularly mentioned 
presently ; surface of tlie cloaca piercedf generally with pores 
and sparsely echinated ; echinating rays most abundant round 
the holes leading into the hollow spaces of the wall, Strue^ 
ture of the w^all, which in some of the large specimens exceeds 
an inch in thickness, composed of verraiculated tissue, con- 
sisting of tortuously branched and anastomosing tuWation, 
which may be divided into two kinds, viz. that which is more 



South AufttraUa. 51$ 

particularly defined by a cortex and filled with parenchymatous 
structure, and that which is empty or hollow, tq which I hare 
just alluded ; the fdhner in communication with the surface, 
the cloaca, and the hollow spaces by pores situated in these 
parts respectively, together with small noles, but much larger 
than the pores, in the cortex here and there, also opening into 
the hollow spaces. Hollow snaces or intervals communicating 
extenially through the infunaibular holes of the surface #id 
internally with the cloaca through the holes in the surface of 
this cavity. Structure of the parenchyma cancellous, traversed 
by branched canahsystems which respectively open into the 
hollow spaces through the small lioles ” in the cortex just 
mentioned ; canals more or less echinated by the fourth ray 
of quadriradiates. Hollow spaces more or less smooth or 
sparsely echinated, like the cloaca. Hpicules of two kinds, 
viz. triradiate and quadriradiate, both apparently equally 
abundant : — 1, triradiate of two sizes, viz. large and small, 
the former equiradiate and equianglea, a little raised in the 
centre ; rays stout, iiTCgular m their outline, becoming sud- 
denly much diminished a little way from the end, about 
62 by Ki-GOOOths in their greatest dimensions j the latter or 
smaller similar, but with the ray more regular in form, about 
36 by 4-6000th8 ; both forms variable in size between the 
measurements given. 2, quadriradiate, the same as the 
smaller triradiate in size, but with the fourth ray in addition 
curved and somewhat shorter. The large triradiates appear 
to be confined to the surface, where they are occasionally 
provided with a fourth arm, and the quadriradiates, mixed 
with the triradiates, to the interior generally, the former per- 
haps most abounding on those surfaces which are most echi- 
nated* Size varying with that of the specimen, of which 
there are upwards of a dozen, extending from that of a small 
been to one nearly 6 inches in its longest diameter. The 
largest of all is the free or floating specimen, which is sub- 
ovoid, 8 inches high, that is placing the large mouth upwards 
(for there ai'e several small ones about the body, each provided 
with a lip), and 5J X horizontally in its greatest diameters : 
the large mouth is 8 by J inch in its greatest diameters, ana 
the cloacal cavity much larger; wall averaging an inch 
thick. The rounded form combined with a compact, white, 
even, homogeneous-looking structure on the surface indicates 
that this specimen has for some time been free and floating j 
its parenctiyma is abundantly charged with reproductive 
bodies. The next largest specimen was attached oy several 
attenuated portions of the body, and, having been much less 
exposed to friction, presents a much more perfect state of the 
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surface. In form this specimen is more globular, being about 
4 incLes high by | in diameter, but consisting of two indi- 
viduals joined together, has two large subcircular vents, each 
about an inch in diameter, leading to two cloacee below of 
much larger dimeusions ; while the specimen with crateriforra 
vents, each of which is an inch in diameter, leading into cloacss 
a little deeper, consists of a group of several such individuals 
joined togetlier and sessile generally. 

Ols, I'his is by far the largest and most abundant in 
spceirneris of all Mr. Wilson’s calcareous sponges, and it is 
somewhat remarkable that, like the floating Auloplegrna-form 
of ('lathrina it should be abundantly charged 

with reproductive bodic's. But fur the asconoid or tabular 
structure of this sp(*ci(\s, tire amount of parenchyma is so 
great that it closely resembles Ilatdcel’s Leucaltis Jhridana 
in this respect (op. ciL 'i’af. xxvi.) ; and in some specimens 
the canals and spaces in the narenchymatous structure are so 
thickly echinated by the fourth ray of the auadriradiates that, 
on the other hand, they look like theechinatea tubes of Clathrina 
tripodifrra, while here, as in the latter, they are easily distin- 
guished, especially in tlie sections of tlie dried portions, by 
their yellow side, o\Ning to the presence of the aried sarcoae 
and its contents lining in particular this j)art, while that of 
the hollow spaces ” is smooth and more or less white. Are 
the ^Miollow spaces” here analogous to the intervals” in 
Clathrina trijmdiferay which In the latter have been shown to 
be identical witli llackel’s intcrcanal system;” while here 
they arc apparently as evidently analogous to the radial 
chambers” of Grantia ciHata &c., through which they may 
be homologizcd with tlic excretory canahsystem in Teioho* 
nella prolifera ? 1 must leave others to make the adjust- 

ment. 

In some of the specimens which are altogether solid the 
small infundibular vents on the surface are supplemented by 
several larger ones, which, not leading to a single lar^ 
cloaca, are in this respect like those of Vlaihrina ^rimordiaUsf 
that is, connected with several dilated portions m the midst 
of the structure* internally, wliich in the aggregate amount 
to a lar^e siiigle cloaca ; but they differ from those in 
rina pnmirrdialis in being all provided with a lip. 

The large free and floating ” specimen of this species is 
plentifully charged with ova about l"333rd in. in diameter, 
horn which the germinal vesicle has in most instances disap- 
peared, and in some of which the first line of segmentation 
seems to be visible. I^ut the body to which 1 have just 
alluded as being scanty in Clathrina primordialis is here aa 
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abundant as the ora, if not more so* It is a long elliptical 
cell, more or less slightly curved and more or less round 
at the free end, which sometimes appears to be flattened 
for a minute distance and sometimes aoubly papillated, but 
the latter very indistinctly, and therefore not satisfactorily 
determinable ; this at the other end opens widely into a long 
caudal tubular appendage, which becomes somewhat contracted 
in the middle, to expand again into a suctorial or trurapot- 
shaped form at its free extremity. In size the total length is 
about 33“G000ths incli, of which 12 x G-GOOOths go to the cell 
or head and 21-6000ths to the tail, which is about l-6000th 
in, in diameter at the extrernit}^ The cell presents a large 
refractive nucleus at the free end, and the rest is filled with 
equally refractive spherical granules of about half the size of 
the nucleus, which can be traced as they issue through the 
tail, and sometimes form a heap at the end, where they have 
exuded. What this body is 1 am unable to conceive, unless 
it is a parasite which, like the minuU»v Crustacea, infests the 
sjiecimen. 

Besides the large ova and these bodies &c. there are also 
small cells from 3 to G-GOOOths in. in diameter, sometimes 
nucleated, but always filled with spherical refractive granules 
like tliose of the yelk in the ova. Are these the sperniatozoid 
cysts or cells ? I'hey, like the ova, are mixed up with the 
spongozoa, which arc only about l^^GOOOth or l-4000th in, 
in diameter — measurements which could not have been made 
here or in the other instances liad not the greater part of 
these sponges been, as they still remain, in an excellent state of 
presei-vation for this purpose. 


8, Clathrina latilubulata (provisional, incertsa sedis). 

Agglomerated, Composed of a comparatively large, more 
or less contorted and anastomosing tube about ^ in. in dia- 
meter, swollen or dilated at short distances into rounded forms, 
which give it an irregularly knotted appearance, , on each of 
which knots or prominent parts there is a single vent or none 
at all. Colour sponge-brown when fresh, whitish outside 
when dry. Surface even, composed of largo radiate spicules 
interunited by more ot* less defined areas of cribriform sarcodo. 
Pores large, represented by the cribrate areas. Vents single, 
naked, on the prominent parts of the lobes or dilated 
portions. Structure consisting of a very thin wall, must 
of which is cortex or surface^atructure, not averaging more 
than in. in thickness, composed of two or more layers of 
large and small radiates, held together by the sarcodc of the 
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surface, but more particularly bv a comparatively thick layer 
of the same substance internally ; continuous oyer one part 
and cvibrated with large holes in another, opposite to corre- 
sponding holes in the cortex, rendered more or leas polygonal 
by the intercrossing of the arms of the large radiates, and 
through which the cribriform areas of the surface can be seen. 
Spicules of two kinds, viz, triradiate and quadnradiate : — 1, 
tnradiates of different sizes, mostly regular in form and 
mostly large ; ray 90 by l»5-6000ths : 2, quadriradiatea of 
two sizes, viz. very minute and very large; the former nume- 
rous, sagittal in shape, averaging only 10 l)y l-6000th in the 
shaft, with arms respectively about half this length, and the 
latter, which tends more to a regular form and is scant, with 
arms 150 by 21-OOOOths. No. 1 is chiefly confined to the 
cortex, the minute form of no. 2 to the saroodic lining of the 
interior, with tlic large form here and there in the interior of 
the cortex. Size of specimen, which altogether is irregularly 
oblong, about 1^ x | x ^ inch. 

Ohff. The structure of this species, if not abnormal, is very 
uncommon, on account of the general form in combination 
with such a thm wall ; not less so the layer of sarcode over 
the inner surface, which is charged with the minute quadri- 
radiates confusedly distiibuted throughout its substance, hence 
indicative of an abnormal condition. In general forni, that 
is in outward appearance, it is vciy much like Polfejaeffs 
Ihkropegma nodus girrdii (‘Challenger ’ Reports, 1883, Cal- 
carea, p. 45, pi. i. fig. 7, and pL iv. fig. 1), which also came 
from Austialia, viz. from ofF“ Cape York at the N.E. angle, 
since that from the Beiinudas appears to have been too much 
injured for illustratioiK but when anatomically examined 
proves to be totally dificrent, as may be seen by the descrip- 
tions respectively. 


[To be continued,] 


XLVIIL — On a Species o/‘Echinocardium Jrom the Channel 
Islands. By t*. Jeffbey BellJ M.A. 

Some weeks ago I received from Mr. Finlay of the Watt 
Museum at Greenock, an exceedingly fine specimen of Echino^ 
cardium^ which he asked me to determine for that institution. 
A very superficial examination of the object showed me that 
it was altogether unlike any specimen in the British Moseam, 
and that it could not be readily assigned to any described 
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K "eB. As the specimen which belongs to the Greenock 
sum had been purchased of Messrs. Sinel and Co., of Jersey, 
I entered into communication with those gentlemen, from whom 
I had already received valuable sjpecimens of worms, and was 
able to obtain a specimen of EcMnocardium covered with 
spines, and, at first, recalling E. Jlaoescem ; still later Messrs, 
Sinel have sent mo a third specimen devoid of spines, which 
is larger than the others and deserves description. 

No anterior ambulacral groove ; test irregularly cordiform, 
at its widest the measurement is nearly as great as the length ; 
anterior lateral ambulacra with eight and fifteen pores, the 
posterior with fourteen and twelve. Anus a little overhung 
by posterior interambulacrum ; the granules in the anterior 
ambulacrum larger and much less closely packed than else- 
where on the dorsal surface of the disk* 

Greatest length 74 millim.^ greatest width 71 millira. 

A comparison of this description with that given by Mr. L. 
Barrett ot what, with doubt, he calls Amphidotm gibbosus^ 
Agass., shows that the specimens agreed in so for that his was 
as broad os long, had eight and fourteen pairs of pores in the 
anterior lateral ambulacrum, had the anus depressed, and the 
anterior ambulacrum flush with the surface ot the test. 

If the Greenock ” and our specimen be of the same species 
as Barrett’s example, there is a further agreement in the 
thick coating with curved spines, and the spines of the post- 
oral space having slightly flattened tipS. 

C)n the whole 1 should be inclined to think that the three 
specimens now before me were of the same species as that 
seen by Mr* Barrett, were it not for the following considera- 
tions : — Mr. Alder and the Bev. Canon Norman agree in 
thinking that the specimen assigned by Barrett to Agassiz’s 
species agrees rather with the Eohinocardium pennati^um of 
l)r. Norman ; but this last has peculiar pediceUarise of which 
I can find no trace, has but four pairs ot pores in the anterior 
of the antero-lateral rows of ambulacral pores, aud is not 
nearly so broad as long, having a greatest length of 60 and 
a greatest breadth of 50 millim. 

The examination which I have been able to make of EoAino^ 
mrdium cordatum and E.fiaveucena have shown me that there 
is a considerable area of variability within this genus ; but I 
cannot determine its range for E. penmt^dum or this appa- 
rently different species without material far larger than that 
which has already come to my hands. I shall bo glad of any 
assistance which my fellow naturalists or those who are inter- 
ested in British zoology are able to give me. 

Zoolcgical Pspartment, mitish Museum. 
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XLIX. — On a netc Genus of Devonian Corah, with 
seripilons of some Himcies of the same^ By IL Alleyke 
N uniOLftON, M.D., D.Sc., Regius Professor of Natural 
History in the University of Aberdeen; and ARTHUR 11. 
Fooiii), F.G.S., late of the Geological Survey of Canada. 

[Ulato XVIT.] 

[Continued from p. 400.] 

Rhajihidopora siromatoporoides (continued). 

We are, however, entirely satisfied that tl)c appearances 
]iist described, upon which Sold liter foundi^d his Pachy theca 
stcliimicans^ are of purely inorganic origin, and are the result 
of nuneralization. They are probably due to a finely fibrous 
crystallization of the calcite, which has caused the dark-coloured 
impurities in the matrix to arrange theinsidves in conformity 
with the crystalline fibres. The radiating fibres thus produced 
frequently extend from one tube to anotlicr, cutting through 
the walls of the corallites, and so producing the beautiful 
starry a])pearnnco which characterizes tangential sections, and 
upon which Prof. Schltiter based bis name of stellimicans 
Tills process of mineralization was potent enough to effect the 
almost complete destruction of the talmlm, and in large part 
that of the walls of the corallites as well, the latter remaining 
in* parts only obscurely discernible. Here and there this pro- 
cess was not quite complete, and hence we sometimes find 
spots in most vertical sections (PI. XVI. figs. 1 c and 7) in 
which the visceral chanilicrs have not been wdiolly occupied 
by this infiltrated rnateiial, but have been partially filled with 
clear calcitc, and have the tabulce still left. Moreover, by the 
extension of the radiating crystalline fibres from each centre 
of crystallization through the w^alls of the corallites into con- 
tiguous tubes were produced those curious dark transverse 
baiH seen in tangential sections intersecting the walla of the 
tubes, and regarded by Prof. SchlUter as of the nature of 
lilled-uj) mural pores. 

That the rernaikiible structure here in question is the result 
of some such process of infiltration and crystallization as above 
sketched out is rendered certain by the examination of a suffi- 

* A Horaowhat fliiiiilor appearance is i)re8i‘iited in tangentifti eectiona 
of M<moiryi>a quadratay llumingor, a Monticuli- 
poToid from tlio Cincinimti gi'oap ((^aradoc) of 
(’ineiuimti, Ohio. In thin we tind the viiitceml 
cavities of the corallites traver«‘d by irregular 
lines, which radiate fiom each angle of the cell- 
wall find meet in the a*ntro (sec woodcut). The 
same pheimnienoii i« met with also in some other 
paltt ozoic corals. 
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ciently large series of thin sections, since wc then find all 


exhibit almost all the transitional stao^es which conduct us 


from the one group to the otlier. Thus we find certain 
specimens in which the corail ites, cither throughout the entire 
corallutn or merely here and there, have their visceral cham- 
bers quite free from the darker material. Even in such 
specimens (PL XV. figs. 5, 6, and also woodcut, fig. A) wo find, 
however, tliat the wiula arc not uncommonly slightly thick- 




Fig. A. A few cells from a slide of It strtmatofioroukH, Room., taken 
from a part whr^re tJie \ iseeral clmmlx^rs of corallites are tilled 
only with clear crystalliiio oalcite, and the walls aie only slightly 
altered. Fig. T3. A few colls from another part of the same slide, in 
which tlie radiating (jrvstalline structure is incompletely developed, 
the widls of the corallites being still discernible and the viscwal 
chambers partly unufTected (tilkd with niutrix). Fig. C. A few 
cells from another part of the same slide, in which the walls are still 
to be seen, but tne ciystidlization has assiuned its characteristic 
Stellate form. big. 1), Another part of the same slide, in which 
the walls of the tubes have become completely obliterated, and we 
see only the dark stars, the centres of tho'^e corresponding with the 
centres of the visceral chambers. Fig. K, A few cells from a slid© 
of another specimen, in which the w alls are left, and the rays of Ihe 
ciTstalline stars are soon cutting through the walls, and thus uniting 
with con^uons stars. Fig. F. Part of a vertical section of the 
same, completely crystallized ; and lig. G, Another vertical section 
incompletely inmtrated i v, doJ'k lines representing the axes of tlu* 
visceral chambers ; w, faint vertical lines, reprosentii^ the walls of 
the corallites j 7*, portions of the visceral chambers infiltrated only 
witli clear calcite, and still showing tabulfio; c, calicee. All the 
figures are enlarged twenty-four times. 
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ened, while a more or less conspicuous crystalline stmcture of 
the wall is almost always doveloped. This crystalline struc- 
ture is shown in two ways. In the first place, the walls of the 
corallites, as scon in either horizontal or vertical sections, 
exhibit dark and light patches, often angular, and sometimes 
very regularly disposed (PI. XV. fig. 7 and PI. XVII. 
tig. 3) , tlie cause of this being clearly the diflFerent orientation 
of the calcite crystals traversed by the plane of the section. In 
the second place, contiguous visceral cavities are seen in trans- 
verse sections to be united by dark lines or bars which run 
transversely across the walls and are sometimes very regular 
in their arrangement (PI. XVII. fig. 3). These bars are the 
beginning of the radiate crystallization which ultimately gives 
rise to the ‘‘ stellimicans ” structure. 

In other spcjcimens, again, or in particular parts of a speci- 
men, we find the radiating crystalline structure further deve- 
loped, a zone of radiating crystalline fibres now lining each 
corallite, but the walls of the corallites still remaining visible 
(woodcut, fig. B). This lining may be so thick as to leave 
open only a small central space in each corallite (PL XVI. 
fig. 5), or it may extend quite to the centre of the corallites, 
in which case each tube is filled with a more or less marked 
crystalline stellate mass (PI. XVI. fig. 3, and woodcut, fig. E). 
» U'hc next stage is the more or less complete obliteration of 
the walls of the corallites. This sometimes takes place 
while the central portion of the visceral cliaraber is yet unin- 
filtrated (PL XVI. fig. 2 a). More commonly the obliteration 
of the walls is accompanied by the complete infiltration of the 
corallites, in which case there is developed the typical 
micans^^ structure previously described (PL XVI. fig. 2, and 
woodcut, fig. D). 

Vertical sections show much the same differences in the 
extent of the infiltration and subsequent crystallization by 
which they have been affected ; but the walls are usually less 
easily recognizabh' in these than in transverse Sections 
(PL XVI, fig. 1 c, and part of figs. 4 and 6 j PL XVIL fig. 4). 
It is usually the case also that the tabulss have been completely 
obliterated : but in most sections we may find here and there 
smaller or larger portions of tlie visceral cavity — always occu- 
pying the centre of the cavity — to which the infiltrating 
material, owing to some local cause, has not penetrated, and 
in which we meet with transparent calcite intersected W 
remnants of the tabulae (PI. XVI. figs. 1 c and 7, PL XVII, 
fig. 4, and woodcut, fig. G). This fact, among others, would 
show that the stellate crystallization has struck inwards from 
the walls towards the centre of the tubes, and not vibe vere<2« 
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Tb« only other point in connexion with this singular crys- 
talline structure with regard to which a few words may be 
said is as to whether or not a similar structure is ever deve- 
loped in Ii» crinalis as well as in JB. stromatoporoides. Con- 
sidering that these two species are very closely allied and that 
they commonly occur in association, wo should expect that 
such a purely inorganic change as that which inauces the 
stMimicans ” condition would eq^ually affect both these 
forms* As a matter of fact wc thinx it probable that of the 
many sjiecimens in the stellimicana ** state which we have 
examined some are really referable to H, crinalu^ Schliit., 
and not to if. stromatoporoidea^ lloem. As, however, the 
induction of this condition more or less extensively obliterates 
the normal structures of the coral, we are not prepared to 
assert this positively. We do meet, however, with atelli^ 
micana ” specimens in whicli the tubes are decidedly larger 
than they are in the majority of examples (see PI. XVll. 
fig. 1), and it is not improbable that these represent examples 
ot if. crtnalis which have undergone this peculiar process of 
mineralization. Wo have, moreover, a specimen from the 
Devonian rocks of Devonshire consisting of two superposed 
colonies which presumably belong to a single species, and of 
which one colony is in its normal slate, while the other is in 
the extreme form of the stellimicana ’’ condition. The un- 
altered colony (PI. XVII. fig.Gi is undoubtedly if. cHnalia^ and 
the atdlifnicana^^ colony (Pi. XVII. fig. 5) is probably the 
same, though its tubes are certainly not so large as those of 
its fellow. 

I'inally, we cannot pass over without remark the singular 
tubercles which are commonly developed in J?. airoinatopo^ 
rotrfea at the angles of junction of the corollites (PI. XVl. 
figs. 1 a, 3, and 3). These structures are something like the 
acanthopores of the Monticuliporoids, but are undoubte4ly 
of a different nature. They are best seen in specimens in the 
ateilimioana ’’ condition, when the walls are not completely 
destxoyed ; but there are indications of their presence in even 
normal examples of the species. We are inclined to think^ 
however, that they are meixsly the result of mineraliaatiou 
aflEbcting in some peculiar way the thickened angles of junc- 
tion of the tubes* 

Formation and Locality, Abundant in the Middle Devo- 
nian of Gerolstein, in the Eifel, where it occurs in all ita 
forma* Karo in the Middle Devonian of Teignmouth, 
Devonshire. 
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tikaphidopom f ap. (PL XVII* figs* 7-10*) 

We have seen that both crtnalu^ SchltLL^ and R, stro- 
meUoporoides. Boem*, occur in the Dovoniau rocks of Devon* 
ahire* We have here figured slides of two other examples of 
Rkaphidopora which we have from the same formation and 
which we are unable to identify with certainty. One of these 
(PL XVIL figs* 7 and 8) exhibits rounded thick-walled tubes, 
intersected by complete# liorizontal tabulae, but apparently 
without septal spines. The diameter of the tubes is on an 
average abcnxt a third of a millimetre. The Specimen from 
wdiich these slides were taken was collected by Mr. Champer- 
nowne in the Middle Devonian Limestone of Dartin^ton^ and 
forms a mass of considerable size. The specimen is highly 
mineralized, and the absence of the septal spines may be due 
to this. It is not improbable, therefore, that this is only an 
altered example of R, crinalisy Schlilt. * 

The other sfieciruen to which we refer (PL XVIL figs* 9 and 
10) is from Teignmouth,and agrees with the preceding in the 
general dimensious of its tubes and the apparent absence of 
septal spines. Its distinguishing feature is tlie angularity of 
the corallites and their comparatively irregular shape* This 
specimen also is much mineralized and does not admit of 
positive specific characterization ; it cannot even be stated 
with certainty to belong to the genua Rhaphidopora at olL 

EXPLANATION OF PLATE XVII. 

Fig. 1. Part of the vertical section of a double colony of R. orimliHf 
Schlut. (h), cnlar^d twelve times, m which one oedony k 
normal and the other is in the “ gtnUimtcaru state* This may 
be only an example of RMromatoporoid^s. Koem*, with uuusuaily 
large tubes* Middle Devonian, Uorolsteiu. ^ 

Fig. 2. Part of a tangential sec tion of if. ^tromitoporaidi^f BoSm^ t)k 
«telkmicaiii*^ static, enlarged twenty times. The tuSm are 
below the average size. Middle Devonian, Geroktein. 

F%g, 3. Part of a tangential section of R. Roem., en- 

larged twenty-four tinoes. The walls of the corallites ail& mghlty 
cry8talU»©d, and are completely fused with cryatwBni 

lining, no longer appearing as dwtinct stnwtares In the poftitffi 
of the section figured, xbe centres of the visceral cavities are 
still unobHtoratod, and they are joined by regular radiating Unes 
the result of stellate crystallization. Middle Bevonian, Oerol* 
steiu. 

Fig 4. Vertical section of a snocimen of Jf?. ^romatop^roid^. 
which is wholly in the ** state. It 
several superposed colonies, of which the lowest hm tubes of 
much larger size than the others, and way belong to M. ot^hit 
Schliit Enlarged twelve times, Middle Devonian, Gerdf- 
stein. 
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6. TttDgimtiAl MMStioB of ftapBeiniea of £. ermuUa, 8ehhit (?}, on* 

Iwged twelve timee, the Middle Devonian of Teignmouth* 
tPhe apedwen coiudAta of two supevpoaed layers or cdomes, of 
which one is in the ^^sfMmicam^ statoi while the other is 
normal. Hie former is here figured. 

/%. 6« Vertioal section of the normaldayer of the specimen just ralhned 
to. The tubes in this layer aie la^r than those in the layer 
^l^esentod m fig, 6, and certainly belong to jK. critwUtif 

7. Tanjorential section of Rhaphidopoi^a crinaliSf Schlut. (P), fkun th6 

Middle Devonian of Dartington (Soil. A, Champernowne)| en- 
larged twelve times. 

Fiff, 8, Vertical section of the same, similarly enlarged. 

D, Tangential section of Mhapkidopora (?) sp., from the Middle 
Devonian of Teignniouth, enlarged twelve times. 

10. Vertical section of the same, similarly enlai^^. 


1j»— A dditional Itemarhs on tkeJEafternal Aspeet of tho Tunny. 

By Prof, W. C. M^ntosh, M.D., LL.D,, Fji.S-, &c. 

This head and soine other parts of the specimen of Orcynm 
ihynmu! mentioned in the ^ Annals ’ for April wei'e resei ved 
for a aabsequent communication, and hence no special allu« 
sion was made to tlie teetlu Tneso of course occur on the 
yomer, in which respect, as my friend Mr* Day (whose valu- 
able and long-oontiuued labouis amongst the fishes of our 
own and foreign countries would alone command respect) 
says, it differs from such as the bonito {ThynnuB pelamyH)^ 
a YCi'y good example of which was caught near 8t, Andrews^ 
and IS now, thanhs to Dr. J* Moir, m the University Mu- 
^um. Mr. Day’s drawing of the teeth was not specially 
alluded to otheiwise than by the general statemeat that the 
teetli are somewhat fancifully lepresented in all the figures/’ 
The facts are that in his plate about eighteen or twenty teeth 
occur in a lateral view aton^ the premaxillm and maxillas^ 
and about fourteen or fifteen in the mandible* In the adult 
male about fifty occur in each of series a^ve mentioned. 
A similar criticiAn applies to bis illustration of the den- 
tition of the bonito. I know it is very difficult to give an 
ideqnate representation of such a range of small teeth in a 
figure of the aise of Mr. Day’^s, and only allude to this to indi- 
ct that aecuracy was the sole aim of my remarks. 

In regard to the dorsal smnes ^ there is a decided diver- 
gence between the figure in D&y’s ^ British and Irish Fishes ’ 
and the example at Bt. Andrews, since the first spine is much 

• These ore thirteen in number. 
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more powerful — broader at the base and hence more rapidly 
tapered* Unfortunately Mr. Day does not state (and this is 
important) whether his figure is taken from a small or a large 
example, since the relative proportions between the length of 
the spines and the depth of the body probably undergo changes 
during growth. The first spine is one which even the unini- 
tiated would call powerful. Another way of looking at the 
comparative lengths of the spine and otlier parts than that 
adopted by Mr. Day is 4o measure it (the spine) accurately 
by compasses in the figure in the ^ British and Irish Fishes,’ 
and then pass the compasses downward over the body, when 
it is found that at the second sweep of the instrument the free 
tip slightly exceeds tlie ventral outline. In the fresh example 
here nearly three such steps were necessary to clear the ven- 
tral margin. 

If the premaxillary and maxillary region in the recent 
animal be measured with calipers, and the instrument then 
be turned backward to the opercular margin, tlio observer will 
find that twQ stops require to be taken to reach the latter 
(opercular margin). If this be done in Mr* Day’s figure it 
will be found that the second sweep of the compasses exceeds 
the opercular margin by about a fourth. The measurements 
in the case of the snout ” and the ‘‘ eye ” mentioned by 
Mr. Day give the results he states, though in his figure the 
distance exceeds (that for the larger example in the British 
Museum) . The eye in the figures is as stated in my paper 
when compared with the fresh example. Further, if a verti^l 
line be drawn along the posterior margin of the operculum, 
it will be found to approacu the first dorsal spine too closely 
in Day’s figure, thus additionally demonstrating what was 
mentioned with regard to the head. A reference to Mr* 
Couch’s figure will also clear up the situation on tliis point, 
as well as bring out the fact that the origin of the pectoral 
is considerably in advance of a vertical Tine fi'om tne first 
dorsal spine, instead of being touched by it, as in the ^ British 
and Irian Fishes.’ Couch, it is true, says in his description 
that the first dorsal begins nearly above the origin of the pec- 
toral ; but his figure more closely accords with nature in this 
respect. 

The relative positions of the second dorsal and the anal fins 
may vary ; but such cannot be allowed to rest on facts derived 
from stuflFed specimens. If it were so, the novelty of the 
origin of one pectoral in front of the other could in the aaine 
manner be stated of the bonito in the St. Andrews University 
Museum. In the tunny so characteristically was the anal behind 
the vertical line frota the posterior base of the second dorsals 
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that in severing the trunk by a vertical incision for convenience 
in maceration the second dorsal fin remained on the anterior, 
the anal on the posterior moietv. If a reference be made to 
Couch’s figure, this feature will be apparent at a glance ; and 
the author had the advantage of farniliaril^ with fresh speci- 
mens. The shape of the pectoral fin in Mr. Day’s figure, as 
well as that of the anal, aoes not correspond with that in the 
£ 1*6811 sjiecimen ; and as the pectoml in the stuffed bonito in 
the museum here agrees with the riatter, it is probable that 
the taxidermist has dragged out the inner rays toO prominently 
in the specimen figured. 

No allusion has been made by Mr. Day in his rejoinder to 
the finlets, which deviate from nature in contour and charac- 
ter not only in his figure of the tunny, but likewise in the 
boiiito ; and since the character of these fins is apparently 
more or less uniform, perhaps the illustrations of the albacore 
and pelamid may also be included in the criticism. An iso- 
lated figure of one of tliese is given in the plate formerly 
alluded to *, and, moreover, they were carefully photographed 
when fresh. The taxidermist has had some trouble (or else 
the skin and its appendages must have been very pliant) to 
get these organs into the taut ” and wholly unnatural 
position represented in the figures criticisedf. Considerable 
force could not accomplish this in the specimen at St An- 
drews even after five month’s partial maceration. 

Mr. Day refers to the accidental placing of hubalis instead 
of scorpitm opposite the title “ The Short-spined Oottus^^^ on 
p. 438 of the ^Annals’ for June 1886. He is probably 
unaware that the correction ” he alludes to existed in print 
a month or two previous to Juno 1885, and was issued! 
about the time the paper he notices was published ; indeea 
the slip must have occurred when copying from the proof Of 
the former. Moreover, in the paper m the * Annals ’ tlie title 
(C7. scorpius) occurs in the explanation of the plate. 

llie fWgoing remarks will show that it is hoasardous to 
rely on a stufied animal unless special -precautions, by photo- 
graphs and otherjvise, be taken in the preparation, and that 
plate XXXV. of Mr. Day’s ^ British and Irish Fishes ’ does 
not adequately represent nature. 

♦ Vide Fourth Aunual ^^eport of the Fishery Board for Scotland, 
t Bubaequent desiccation may have increased the eHect, though it hsS 
done so In the bonitp at Bt. Andrews. 

I Third Beport of the Fishery Board for Scotland, p. /!i9. 
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JJL — On the British Weevers. the Bib^ and the Poor* Ood^ 
By Fkanois Day, C-LE-, FX.S., &c. 

In last month’s number of the * Annals and Magazine of 
Natural History,’ Prof. MHntosh, Superintendent of the 
Marine Laboratory at St. Andrews, pro^unded the two 
following opinions : that it is possible tne lesser and grea^ 
weavers {Traahinus vipera and T. draco) are only the young 
and adult stages of one species ; also that the Qadm mmutue 
is the young of the bib or Ct. /uscus. As in that paper 
some of my views are discussed, I have thought that a short 
reply to the article may be desirable. 

I do not propose entering into the history of these two 
forms, of which the greater weaver, Tmehinus draco, up to 
the time of Gmelin’s ‘ Linnseus ’ (ed. 12), was consiaerod a 
species, and the lesser weever was deemed the same fish or 
merely a variety, but which latter figured in Willnghby, 
1686, and Ray, 1718, as a distinct species, while Duhamel, 
in France, clearly laid down the reasons why it ought to be 
so looked upon. Since then every British and French author 
who has studied ichthyology has recorded both as species. 
Specimens of each have been found containing eggs ; Couch 
was so fortunate as to possess a young one of t)ie larger form 
only three quarters of an inch in length ; while there are oer-- 
tain structural differences between T. draco and T. vipera ; 
and I would suggest whether it is not possible that the better 
plan would have been to obtain the intermediate forms before 
giving publicity to the theory that one Was the young of the 
other, and that without proof. 

If we turn to the works of Cuvier and Valenciennes, Yaiv 
rell, Couch, Gunther, Moreau, and my own, we find the fin* 
rays thus recorded : — Trachinus draco ^ or the greater weever : 
dorsal from 29 to 31 rays, anal from 80 to 84 rays ; ST. 
or the lesser weever : dorsal from 21 to 24 rays, anal from 
84 to 26 rays. No intermediate numbers, so far as X am 
aware, have lieen ennmcrat«Hl from British speciiuemi; and 
without such gradations (not the result of hybridization) . o? 
without showing sexual difibrences, I think it is unsare to 
conclude that the larger form is merely the adult of the shialler 
species. 

The difference in the absence of spines above the oriblt in 
the smaller form and its greater depth *tn proportion to its 
length ^^are given as distinctions which it is possible dia* 
appear with age.” As the suprimrbital spines are absent from 
the smaller specimen, but seen in the larger, it is somewhat 
unlikely, not impossible, that they first appear in the oldeir 
fish : but the reverse is tne general rule, spines about the head 
in tne young Acanthopterygians becoming Whut or even 
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disappeftring in the adult^ as seen in Serranusy Lutianmy &c, 
I omit further reference to the great difference in the propor- 
tieais of the depth of the body and length of the head in the 
two forme, as ih. McIntosh suggests such may be due to age- 
But can any fish in our waters closely allied to the weevers 
be pointed out wherein soft rays invariably increase in number 
wiui age or size of the specimen in both the dorsal and anal 
fins, forming a fair reason for supposing that such may be the 
case in the weevers ? 

As rtigards tlie larger fish being taken in deeper water, this 
of itself IS no criterion as to specific difference. Tlie eggs or 
very young fiy of forms in which the ova float, as xn the 
weover, as well as the larger examples of the fish, will most 
probably be found in deep water, as in other marine fishes ; 
rat I have personally seen the greater weever brought on shore 
in a seine-net and trawled by a alirimper. 

Ogilvy asserts that the greater weever is not found in 
Ireland^ whore the lesser weever is not unfrequent, and several 
naturalists have believed that this latter form is m^re partial 
to the colder north than is the former. How I>r. McIntosh cab 
advance that a perusal of Dr. Qtlnther’s accurate and careful 
remarks on the two forms above mentioned strengthens the 
views just expressed,’^ I fail to^ perceive. Dr. Gtlntb6r‘ 
observed, On the British coasts two species occur — T. 
the greater weever, attaining to a length of 12 inches, and 2; 
viperay the lesser weever, wnich grows only to half that size 
P Introduction to the Study of Fishes,’ p. 464). 

Prof* M'Intosh (follow ing Winther, lo79) considered that 
what has been described as the poor- or power-cod [Oadua 
minutua) by several authors is only the young of the bib.*’ 
Continuing that alarge series from various parts of theBritish 
seas leaves little doubt as to the identity of the two forms. It 
would appear that the confusion in regard to this species has 
partly ai'isen from an examination of preserved specimens.” 

Dr. Giinthcr i^tnarked of the bib, G. Imouey that the 
rib^ of this species are proportions,tely longer and stronger than 
in tiKe ” G. minutusy &c. Personally i should have liked to 
bt^^ts^i^ntined more specimens; as it was. I compared examples 
of two forms of the Same length, ana found that in the G« 
minutm the anal fin did not commence nearly so fat forwards 
j# in the bibi in which latter the vent was placed below the 
anterior jporticm of the first dorsal fin, whereas in the 

It was much further back, being below its last rays. 
But if these variations are not persistent, and the two forms 
pass insensibly one into the other, the differences may 
sexual or accidental, and a detailed account of the intermediate 
links would be desirable, until the appearance of which I will 
dei^r my further criticism. 
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LIL — on Sjfnonytny of Australian Ijopidoptera descriked 
hy Mr. JRosenstock, By E. Meykick, B,A.^ F.E,S. 

In tlie ^Annals and Magazine of Natural History’ for 1885 
(vol. xvi. pp, 376-385, 421-443) is a paper on Australian 
Lepidoptera by Mr. Roscnstock, which requires a good deal 
of correction in order to make it available for scientific use. It 
appeared to me therefore desirable to embody in a sliort note the 
principal alterations which require to be made in respect of the 
Geometrina and Microlepidoptera, to which most of my atten- 
tion is given. I may add that, as Dr. Jjucas (the collector of 
the insects deacribea) has placed in my hands types of the 
greater number of his species, I am enabled in most cases to 
speak witli confidence of the identification of those described by 
Mr, lioscnstock, of which the descriptions are not always suffi- 
ciently precise, Mr. Rosenstock expresses an opinion that I 
have overlooked descriptions of several species, and in some 
cases (only one is mentioned) described neuration wrongly ; 
this is possible enough, but by reference to the notes hereafter 
following it will be seen that in every instance quoted he is 
mistaken. 

Messaiis^ Walk., is stated to be distinct from Endotridia^ 
but no points of difference are given ; without these it is ob- 
vious that no attention can bo paid to the assertion. The 
Species (i?. pyrosalis^ Gn.) agrees with Endotricha in every 
cnaracter known to me, as 1 ha\ e elsewhere pointed out. 

Scapula segeatusalis^ Walk., is, as admitted, too much 
woni for recognition, and W’as intentionally neglected. I 
should add that my paper on Australian Pyralidina did not 
profess to be exhaustive, and that several probably good 
species described by Walker were purposely omitted for want 
of specimens for examination. 

Isonteryx nitidalisj Walk. Stated to be overlooked by me ; 
it will be found in the genus and has no connexion 

with Isopteryx. 

Scoparia pusitla, Eos. I have not seen an authentic specie 
men, and cannot recognize this, but think it may probably be 
6, welcBOy Meyr. 

The gtnns Thalatna, Walk., is placed (following Walker) 
among the Liparidge ; it belonj^ to the Boarmiadm. 

The species included in the genera Fidoniay Ihnayra^ and 
Dasyuris have in no instance any connexion with those 
genera. 

ludduhtay Walk., is stated to present all tha cha- 
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rMcterB ” of Ohrysolareniiaj Bntl. ; these are 4^fined by 
Butler to be that the fore wings are “ rather more acute ” 
(than in Larentia^ but the difference is imaginary), and that the 
bind wings are usually yellow ; it is impossible to regard 
this as a generic characterization. 

Euholia undulaiay Ros., is a species of Cephalissa, 

’J'be specimens identified (probably quite correctly) as 
Coremta ptrmisaata^ Walk., and C, regulata^ Walk., are 
(according to Dr. Lqcas’a types) both identical with Epyaxa 
mtbidariaj Gn. 

Coremta languescens^ Ros., is a species of Cepkaltsaa. 

Diplyohophora ochracealts^ Walk. Rosenstock appears 
to liave overlooked my correction of the synonymy of tnis. 

Thinasotia auranttacaj Meyr, This identification is in- 
coiTcct, unless Dr. Lucas mixed the two species, which is 
improbable, as 2’. aurantiaca does not to my knowledge 
occur south of the Hunter River : the species intended is 
(according to Dr. Lucas’s specimen) T. hivittellay Don. Both 
are correctly referred to the genus Hednota. 

SorocoaUa vetnatella^ Walk. Stated to be quite overlooked 
by me, and dcsciibed as a new genus of Crambidse; it is, 
however, a Nvla (Lithosiadas) , and was of course intentionally 
omitted ; it was described by Zeller again under the name of 
Eola strictalu (Verli. zool.-bot. Oes. Wien, 1872). 

Erionophora ruptella^ Walk, (quoted under Ancylolomta), 
Mr. Rosenstock has overlooked my reference of this species 
(confirmed by Zeller) to the Noctuina. 

Tortrix leucaniana^ Walk, This reference is certainly 
erroneous ; the species intended is 7\ glafhyrana^ Meyr. 
21 leucaniana is confined to New Zealand, witlxout doubt, and 
could not be mistaken for T. glaphyrana by any one well 
acquainted with both (I have seen both in thousands), though 
the females are very similar, as in all the allied species. 1 
have seen Dr. Lucas’s types. 

liondia nigellay Newm. It is asserted, on the strength of 
the examination of one specimen, that veins three and four 
of the hind wings are from a point, and not remote, as stated 
hy me. I have again examined the six specimens which I 
possess, and find that in all the veins ore remote, as 1 origin 
nally stated, though to a variable degree ; hence, while Mr. 
Bosenstock’s observation may be quite correct, it fails to 
prove that mine was incorrect j the just inference is either 
that the one specimen was exceptional, or that the species 
varies tnoie than was at first observed, 

Tinmjraudulensy Ros. This specufic name must positively 
be written frauduhnta^ the form adopted being a frightful 
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solecism**^ The species is a good one, but it is not a tme Tifteoti 
it belongs to a new genus allied to Tinea^ but distinguished * 
from it (as correctly indicated by Mr. Kosenstock) by the 
antennm, which are as long as the fore wings. I pro^se for 
this genus tlio name Chrysorifctis ; to it may be referred also 
CEcophora Walk.(nec Zell.), and 

Walk., and I hare several other ^ecies. 

Adela dirymdamp^eUay Ros. Tnis appears to be thtmiau 
sparseUm^ Walk., of which Adda laurdla^ Newm., is also a 
synonym ; it is a true Nemotois^ not an Adela, 

Hypertro'j^dia divitiosay Walk. This was not overlooked bv 
me, nor again is it a distinct species (I have compared Walker’s 
^pe) ; it is identical with aeaumptanaj Walk., of which (as 
1 have noted elsewhere) tortriciformis^ Gn., is the oldest 
name. 

Eulediria levcopdna^ Ros. This is a synonym of 
phora atriGolliSj Meyr. 

(Ecophora apertdla^ Walk. I have not seen a specimen of 
what I)r. Lucas stmt; but I have no hesitation in sajHlng that 
it was not the species named, which is a yellow species of 
(Ecophora^ peculiar to New Zealand; probably the insect 
intended is not a true CEaophora, 

Philohoki athUtimy Ros. This is a synonym of 0m9ym 
annulariSy Meyr. 

Without entering into the subject of the other groups, 

I may say that Discophldna Luendiy Ros., is the female of 
I). catoc(dina, Feld. ; the affinities of this curious insect need 
not be discussed heie. 

To this list of criticisms I should, in fairness, add that 
some genera and species appear to have been so oarefullv ex- 
amined (considering the imperfect material available) that it 
is a pity the same attention was not bestowed upon all. 

The iCinff’a School, t’drraTnatta, N. S. W. 

April 8, 1880. 


Llll . — Contributions to a Knowledge of Malayan Enkmolmi. 
I’art V. By W. L. 

The following descriptions arc of butterflies received from 
the Malay Peninsula, an area which possesses a particnlariy 
rich Rhopalocerous fauna, and one which continoaRy exhibit^ 
novelties in almost every collection* 
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EHOPALOCERA. * 

Fam. irpaplialida. 

Subfam. SATTMjyjs. 

Elymntas aJnVa, n. «p. 

Male^ Wings above dark obscure indigo-blue, posterior 
wings with a large submarginal pale bluish patch. Wings 
beneath glossy brownish, much mottled with paler strigm ; 
antoiior wings with the basal half of costal area and apical 
margin castaneous, and with a large triangular pale subapical 
patch ; posterior wings with a sulxjostal castaneous patch, a 
pale stramineous spot between the subcostal nervules, and the 
outer half of wing with the ground-colour pale violaceous and 
having a few small submarginal spots. 6ody and legs more 
or less concolorous with wings. 

Exp. wings 70 millira. 

H(w. Province Wellesley (colL DisL). 

This species is allied to the E. sumatrana^ Hew., from 
which it differs by the pale patch on the upper surface of the 
posterior wings, and by the subcostal stramineous spot be- 
neath. 

An unlocalizedand unidentified specimen in the Hewitsonian 
collection is clearly the female of this species, and also differs 
strongly from the corresponding sex of E. sumatrana. 


Fam. Lycfisnito. 

Logania ariwa^ n. sp. 

Wings above violaceous white; anterior wings with the 
costal margin spotted with fuscous and the apical area (not 
quite reaching to outer angle) dark fuscous ; posterior wings 
with the fringe spotted with fuscous. Wings beneath fuscous- 
brown with darker blotches, and irrorated and speckled with 
|myish white ; this whitish coloration is most prominent on 
die anterior wings at apex and outer angles ; and on the 
posterior wings it appears as an irregular broad subcostal 
atreak, the posterior wings are also more darkly marked than 
the anterior. Body above brownish, beneath greyish ; legs 
verv pale brownish with dark annulations. 

Em. wings 24 miilim. 

Mob, Malacca {ooil, Staudinger)^ 


Zizera ? ♦ U6ta^ n. sp. 

Wings above violaceous brown. 'Wrings beneath greyish 

a t place this species ;mri^onaUy in the genus Zizera. firom which It 
didera hy haring the nxet subcostal ner^me Completely anastomo^ 
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ochraceous j anterior wings with two contiguous fuscous spots 
at centre of cell, a fuscous discocellular spot at end of celL 
and five spots of the same colour in a curved submarginal 
series ; posterior wings with two large black spots near costal 
margin, the outermost with a small fuscous spot beneath it, 
a rtuiall fuscous spot in cell, and a discocellular streak of the 
same colour at end of cell, and with the following blackish 
spots : — one beneath and near base of cell, two near abdo- 
minal margin, one near anal angle, and four in a curved series 
beyond coll, and with a double series of pale fuscous, linear, 
submarginal spots ; fringe of both wings fuscous. Body ana 
legs more or less concolorous with wings. 

Exp. wings 20 millim, 

Hm, Malacca {colL Staudinger). 

Polyommatus haguSj n, sp. 

Femah\ Wi?igs above closely resembling those of the same 
sex of P. bcpticus. Wings beneath pale brownish ochraceous, 
with the following linear brownish fascim margined with 
greyish -.—both wings with two at end of cells and two sub- 
marginal fasciaj, the innermost broadest ; posterior wings 
with two large, marginal, blackish spots, containing a few 
scattered greenish scales and inwardly margined with pale 
reddish ocliraceous, separated by the lower median nervule. 
Body above more or less concolorous with wings, beneath with 
legs greyish white ; legs more or less streaked with brownish* 
Exp. wrings, ? 30 millim. 

I lab. Province Wellesley {liirchy coll. Distant). 


BIBLIOGKAPHIOAX NOTICE* 

MemoWs of the Geological of India, Palmntologm JhiduXCi * 

detng Fajvre^ and JJcAcripiiom of the Oiryanio Memmim pi*0cured 
during the Progress of the Geological tSurvey of India, Her. iv, 
hulian l^^eierUcmj Vertebrate. Voi. I. Port 5. UTke BeptUia 
a nd Amphi bia of the Ma leri and Bentva Orou ps. By li.Jl.TUBXKiUi, 
B.A., P.O.B,, te. With 0 plates. Calcutta : Oeologicsl Survey 
Olfioe. iondon ; Trubner & Co. 1885. 
llxpTJLiAH fossils have been obtained from the Maleri rocks of India 
in two localities, Maleri (about thirty miles north of the Godavorl, 
in the central provinces) and in the coal-field of 8outh Eewah. The 

with the costal nervure. The typical Bpcciinen, howei er, is not only 
unique, but also not my own property, thus preventing that detailed 
structural examination which is necessaiy fur exact generic determination, 
but which ifl liable at the same time to injure the specimen, 
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^ of thm) bodfi is determined as Upper Trias. The fauna desoribed 
includes Ifgpenodai}edon Ifuwle^h a spocios of Bdodon^ Paramckua 
JBislapi^ a Dinosaur, a Mastodmutaurm^ and - some other forms. 
Mgyerodapedon^ m originally described from Scotch speoimtms, had 
a sKull about 7 inches long and 5 inches wide ; but the new species 
is estimated to have had the skull 20 inches long and a skeleton 
fuUy 17 feet in length. The evidence for the existence of this 
animal consists in bones of tho skull, vertebrae, and bones of the 
extremities. Tlio most important remains are tho palato-maxillary 
bones, some of which are of about the si/e of those of JEfypero^ 
damdon Go7'doni, 

But in the largest specimen the palatine teeth consist of three 
main rows, with a few teeth indicating a fourth row. The first 
row of maxillary teeth is regular in arrangement, but the external 
rows are so irregular that tho number of rows cannot bo counted, 
though it appears to be six. In all essential characters the resem- 
blonces of this typo to Hatteria are remarkable. There are frag- 
ments of mandible which also show characters like those of IJai- 
ttria^ and tho worn condition of the tooth in mandible and skull 
indicate a backward and forward motion of the jaw. Tho teeth 
penetrate deeply into tho bone ; those which border the palato- 
maxillary groove of tho skull were worn down by the marginal 
rows of mandibular tooth, and the second and third rows of palatine 
teeth were worn by tho lateral mandibular teeth. 

The tlioracic vertebras show articular surfaces for the interver- 
tebral wedge-bones or interoentra, such as characterize HaiU)dxt,^ 
The neural arch, however, was not anohylosed to tho centrum j it 
carried the dorsal half of the tubercle for tho nb. 

Considering the largo size of the animal, it is remarkable that 
the correspondence to Hatteria should extend to tho sacral vertebras, 
tho ahottlder-girdle, hiimorua, ulna, ilium, and other bones, which 
are provisionally referred to this genus on account of the rosem- 
blanco to that typo. 

Mr. Lydckker remarks that the presence of the median ridge in 
the palato-maxillary bones of the remains from Bouth lie w ah majr 
perhaps indicate a distinct species from that found ut Maleri. 

The i/t/pemfapedori Bu^vUyi is distinguished from tho British 
species by its larger size and by having a greater number of rows 
of teeth in the maxillary than in tho palatine bone. This condition 
is the revei'se of that seen in ITyperidapedon Gordoni, Other dis- 
tinotive eftaracters are the triangular cross section of the teeth of 
th© first rows of the palatine and maxillary series, the absence of 
teeth on the inner surface of the palatine bone, and a steady increase 
in size of teeth from the front to the back of the jaws. 

The author considers that the oharactors of the fossils desoribed 
indicate a genetic connexion between the Ehynohooepholia, through 
Mtd 0 $hiodonf and the more typical Anomodontia. The welbdeve- 
loped articular ends of the limb-bones are taken to indicate that these 
aninmls Imd on land. 

The specimens referred to Behdon were found at Tiki, in South 
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Eewah. They conaist of a baaiocoipital and baaiaphenoid^ wltli 
minute fragments of the maxillary bone and a dorsal vertebra* 
The evidenoe of the genus Ptiramchus, a crocodilian type from 
Maleri, consists of similar rt^mains rather better preserved, and 
includes the articular part of the quadrate bouo, a fragment of the 
y>r 0 m axillary, and what the author regards as dermal scutes. It i« 
considered that some other fragments indicate a Dinosaur ; but the 
remains arc not of that conclusive character that might be dcsiyed, 
consisting of a fragment of a dorsal vertebra of Toleosauriait type, 
a caudal vcitobra, and a phalange. The phalange has a more 
Dinosaurian aspect than the (»ther bones. There are some teeth, 
referred to the same type, which resemble the hinder tooth of Belodon 
as well as Thecodont omurm. 

The remains of Mojtfodomaurm are said to consist of the right 
supratemporal bone found in the Den wa group, on the Donwn 
river, in tho Butpura district. Other fragmentary specimens are 
stated to bo allied to Metopiae of Von Meyer and Oapitosaunu of 
Munster. A portion of a maxillary bone shows teeth with folded 
enamel, each having a quadrate base with a pulp-eavity. Tliere tire 
also fragments of cranial bones, mandible, and vertebne. All those 
remains arc of so triigmontary a character tliat more than ordinary 
courage was needed to refer to them at all, and tho conclusions 
adopted arc necessarily speculative. The volume concludes with a 
list of memoirs which relate to those fossils, followed by a syaopeMi 
of the Ib'ctortiary Indian Vortebrata. 


MISCELLANEOUS. 

Some new Infusoria from American Fresh WaUrs* 

In the ‘ Annals ’ for February last, under the abov^ title, the present 
writer published an article in which a new gen ns ef Infusoria wae 
formulated with the name Diplmnagtax^ the word IHphmestama^ 
which 1 had selected and written in my MS., having bpeu oanceUed 
by the Editors under a misapprehension for which I gave them one 
excuse, it seems, by my mistake in writing Diphmastasj in the 
explanation of the plate, and another by deriving IHplomestoma in 
an utterly impossible way, according to the editoriw note in th^ 
April number of the magazine. Therefore, since Diptomaskt^v is 
preoccupied and the derivation of DipUmesioma is offensive to the 
punst, 1 withdraw it and substitute tho name Datlasia, in honour ef 
Mr. W, S. Dallas, F.L.B., Assistant Secretary of the Oeologioal 
Society, to whom it aff'ords me much pleasure to dedicate the genus, 
the name of the species described thus becoming DaMasia frmta$a 
instead of Biplomestoma fronttUa, 

^Dr. A. C* Sioxns. 


Trenfcon, New Jersey, U. S* A. 
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On Entomsciis iiMBaadis* By M. A» Gia.bd. 

Almost at tbo moment when I made known the existeriCe on the 
French coasts of the JSntonUcvut parasitic upon Pach^(/rap$u$ mar^ 
momtus^ Fab,*, P. P’raisso met with this curious Isopod in the Bay 
of Naples, that is to say in the locality where it was discovered in 
1787 by Cavolini, Fraisse further stated t that he had found the 
same parasite in Garcinua m^nas^ but he did not establish the cor- 
rectness of this determination by the comparative examination of 
the embryos, which furnish the best specific characters iu creatures 
which are so profoundly modiflod in the adult state. As I had 
observed at various points on the shores of’ the Channel embryos of 
Entoniscus which had strayed into the incubatory cavity of SaeeuUncL 
Oaremif 1 rej>ealodly sought for Entoniscus in Ca^’mm 
but always without success, notwithstanding the great number of 
crabs which were sacrificed for this purposo. 

I have been more fortunate this spring, and the first crab which 
I opened at Wimereux famished mo with a fine Enfoniscu^^ the 
ovigerous lamell® of which contained perfectly mature embryos. 
The infested Garomiw nmncis was a female of middle size, bearing a 
8aocuUna the incubatory cavity of which was empty. The Ento- 
ntsms was placed on iho loft side of the crab, in the midst of the 
hepatic caeca of its host. 

This Entoni9CU8^ which I shall call Entonincus mcenadts^ is very 
distinct from Entoniscus OavoUniL The liquid which circulates in 
the vessels contrasts by its red colour with tho orange-yellow ground 
of the ovarian mass. Tho ovigerous sac, or, to be more exacts the' 
mass of embryos ready for exclusion, presents a mauve-grey colora- 
tion, very different from the leaden tint of Entoniscus CavoUnii 
loaded with ova in the same stage of development. The embryo, 
especially, presents easily recognizable differential charactors, W© 
find no trace of the remarkable Nauplian eye, the existence of which 
1 have indicated in the parasite of the Grapsus, Tho crystallines of 
the lateral eyes are more approximated, and from these eyes there 
start, on each side of the head, arcs of a reddish-brown pigment 
which meet upon the median part of the forehead. The sixth 
pair of thoracic legs presents nearly the same confirmation as the 
corresponding pair in tho embryo of E. CavoUnii ; nevertheless the 
terminal rod is shorter, and does not support a tuft of hairs as in 
the latter. From this point of view E, CavoUnii and E, mmmdu 
dfiffar greatly from E. BalmtoHs^ Kosamann, in which the six pairs 
of thoraoio feet are all similar 

Xosamann has placed beyond doubt the existence of the male in 
the European Entonisci^. Furtho2'» he has supposed that in the 

* * OompteS Eendus,’ August 12, 1878. 

t Arbeitena. d. aooL-zoot Inst, au Wiirzburg, Bd. iv. 1678. 

I 1 resume, for the parasite of aremtusy the name onmnally 

aiYm by Kossmann, because this narmte i^peocs to me to be spodfiealljr 
cpstiact from that of Fortwnm ptiW, E, Monimiy with which JbCoMmatm 
would identify it. 

$ Bee Kosamann^s paper translated in the Ann. & Mag, Nat Hist, 
ser. v<d. x. p. 81. 
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species o{ tlie allied geaus Oryptoniteua there is hermaphrodism 
with successive functioning of tlie two sexes and protandrp. This 
h5’|>otbe«i8, strongly supjjorted by the investigations of Bullar and 
Paul Mayer upon the Cymotho^ina, appears to me to be very 
acceptable in the present state of our knowledge, and I willingly 
extend it to the genera Hennonisata and Entonums^ and even 
other less abnormal Bopyrina, such ns lone thoracfcat which is also 
hamd at Wimereux in the branchial cavity of OalHanasaa subter^ 
ranea. We should thus easily explain how, in the case of animals 
80 lare as the Entonisei^ Fraisso and myself were able to ftnd, com- 
paratively often, upon the same crab, two or even three female 
individuals in different stages of development and unaccompanied 
by any male 

The young imperfectly developed females would in this case be 
males, which, after having functioned as such, had succooded in 
attaching themselves direct Ij^ upon the crab, and continued their 
evolution as fomab^s, thanks to the more perfect nutrition which 
they would obtain in their new position. The great dimensions of 
thf' sac occupicni by the Entonisens loaves, after the escape of the 
embryos, a free space much greater than in the case of the tnie 
Bopifn\ and faeilitatea this change of place of the male, the activity 
ot which is sufHciont. 

Saccufina Camni is not very common at Wimereux ; the Ento^ 
niacus is very rare there. The coincidence of these two parasites 
upon the same crab therefore possesses a real interest, ea£)ecittlly 
if we connect this observation with those made by PritsJ Miillor Upon 
E, Poredhtnen, and by Fmisso upon E, CavoUniL It is, it seems to 
me, a fresh example of what 1 have called the mutual assistance or 
the successive assoidation of parasites in a determinate order, each 
species preparing the soil for those which are to follow it^ Bomon- 
Btrated first among the inscots, this law seems to me to be of very 
general application, and it will doubtless furnish valuable indlea- 
tions in comparative pathology when it is applied to parasites of a 
lower grade, animal or vegetable. — Compttfg Mendua^ May 8 , 1886 , 
p. 1084 . 


On the Calcareous Spott^ea of Minorca, 

By M. Lakschbwixz, 

M. Lakschewitz has communicated to the Dorpat Society of 
Naturaliats a preliminary note on the calcareous sponges of Minorca^ 
founded upon collections made in 1882 by Prof. M. Braun, chiefly 
in the harbour of Mahon and the Alcanfa iulot. Ha adopts 
Hackers classidoation. 

Order CALUIKPONGI.^. 

Fam« 1 . Asooxbb. 

1 . Ascetta irrimordiaUH^ Hoick. 

Most of the specimens are flat oushion-like stocks of 10-40 mQlim, 
* Fraisse found the Bidonim upon seven females of Caroinna 
ithoui ova , one of these crabs bore two and the other three parasites, 
Ilpati a single Portimus jmher I h?und two unequally d6vdoi>ed 
of Efitonfficus Montezu, the only individuals of tins species that I have 
been able to ob'^erve. 
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in diameter. They oonsbt of anastomoeing tubes, usually opotiiug 
in groups through common osoula (Tarms primordiaH», Hiiok.), 
more rarely quite astomatous (Aulopletjnui privrK^rdhd^^ Htick*). 
Varieties ./lifrJeWa and A. diHyoides^ lIaok», fire represented 

among the Minorcan si)eciinens. Triradiates regular. 

hoc, Mahon, Alcan fa, apparently very abundant, 

2. Ascetta clathrus, Hiiok. 

Two astomatous AM/op?rr//>ia-8tock8 of 30-35 millim. in diameter. 
The looae tissue formed of slender tubes. Triradiatos with slender 
oylindrioal rays, sonietimoR slightly undulated, apices a little thick- 
enod. Both Rpedmeus belong to the var. mmindritut, 

Lot, Mahon ; previously known from the Adriatic. 

3. Aacetta hlanca^ Hack. 

Among the few Bpocimons are some which as single individuals 
form a apindlo-sbaped sac with a nakod osculnm {Oli/nthuu), One is 
a monohhtslic stock with a cotnmon osoulum, and another 

poeaosscs several oscula (i^ol^^idscus). 

Loo, Mahon ; previously known only from the Canary Islands. 

4. Aacnltia (kiuariensis^ Hack. 

All astomatous polyblastic stocks, often furnished with one or 
Tuoso psoudostoraata, loading into vacuities of the carial-syatom. 
They belong to tho variety Ascuris anyd/as^ Hack. 

hoc* Mahon ; only known from the Canaries. 

6. Agcaltia minorkenaiSf sp. n. 

•* Triradiates and quadriradiates regular (equiangulate and oqui- 
radiate) and of tho same size, liays 7-10 times as long as thick, 
slenderly aonieah A^>ical ray of the quadiradiates straight, half os 
thick as tho three facial oneit. Colour in alcohol white or brown.” 

fjoc, Mahon. 

Two specimens are largo astomatous Aulojd^ma’^iookQ^ 40-50 
inillim, in diameter. A third is a monostomatous stock with a 
opramon proboscidifonn aiHuturo. 

Fam. 2, liEuooifEs. 

0. Leiicaltis pumita, Hack. 

Most of the specimens arc large jH)lybla3tio stocks with several 
Uftkod proboscldiform apertures. Home of them attain a diameter 
of 70 milUm., and one is an astomatous stock with a rather narrow 
giMjttal cavity. 

It is singular that Hackel describes only solitary person® of small 
size ; the Minorcan specimens arc among the largest of calc^reoUR 
sponges. In tho straoturo of the skeleton they agree exactly with 
Saokd’s description ; it consists chiefly of neaiiy regular triradiates, 
whUo tho gastral surface and those of tho canals are lined with 
regularly arranged small quadriradiates, tho boRal ray of which u 
straight and somewhat longer than tho curved lateral ray. 

hoe. Mahon ; previously known from the Atlantic and Indian 
Oceans. 

itaii. tfc Mitiif/. N, lltat, Ser. 6. VoK xvii. 
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7. Lewandra nspera^ Hack. 

A flinglo specimen with a proboscidiform aperture (Dyss^comlh 
aBjftera, Hack.). 

Loe, Mahon ; widely difltributed in the Meditt^rroneau. 

8. Leuoatulra haharica^ sp. n. 

“ Dermal surface spinoso, as also the gastral surface. Chief part 
of the skeleton oonsisling of regular tiiradifltes. The tiiradiates of 
tho dermal cortex and Iho gastral quadrirodiates are enveloped by 
minute bacUlar spicules {Btdhehe'iimdrUT), Rcattered in the paren- 
chyma are colossal fusiform spicules which project but little. The 
globular flagellate chambers are Wated racomosely on tho branched 
canals. The specimens ai% solitar}*^ person ce, partly without a mouth- 
aperlAire and partly with a fringed aperturc.^^ 

Xoc. Mahon. 


9. Leucandra liodriyuezii^ sp. ji. 

Dermal surface setosely spinose. Gastral surface spinoso. 
^Chiof part of tho skeleton consisting of regular triradiatos ; the cor- 
tical layer thickly permeated by colossal, fusiform, and long, very 
fine, cylindrical spicules {Strichnadeln), The triradiatos of the 
dermal cortex and the gastral quadriradiatos enveloped by ‘ Stiib- 
chenmortel.’ Large astomatous stocks.^^ 

Loc, Mahon and Alcanfa. 

Fam. 3. SveoNEs. 

10. Sycftndm coronatn^ Hiiok. 

Peristome in all specimens surrounded by an elegant circlet 
(Sycarium coronatum ). 

Loc. Mahon ; widely distributed in tjie Mediterranean. * 

11. Sycandra rupJianus, Hiiok. 

The specimens are individual persons, one with a naked month- 
aperture {SytiiruB raplmnuB^ Hack.), the others all BycariifortU* 

Jak, Malion, Alcanfa ; widely distributed, Mediterranean, jlndian 
Ocean, Australia, Philippines. 

12. J^ycandra sefosa, Httok. 

Two single persons, with a long peristomial circlet. 

toe. Mahon ; common in the Meditermnean. 

IB. Sycandra Scfmidtii, Hiick. 

A specimen with proboscidiform mouth-aperture. 

Loc. Mahon ; also in the Adriatic. 

14. Sycandra elegant^ Hkck. 

All solitary ^lersonce, hearing a horizontal spioular circlet besides 
the peristomial circlet. 

jUc. Mahon and Alcanfa ; common in tho Mediterranean. 
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15, Sffcandm Wimhohltil^ Hack. 

Oiioapeciraen agrooin;< in Hkcletal struoturo with thU 8 i)ecie 9 , but 
its poristorae i« much produced. 

Loc. Mahon; procKHisly known fioni the A.driatio. — SUsmigsb. 
Naturf^'^Omlhch, bH der Univ, Dorimi, Band viL pp. 
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Oa a Yhew JVilzopod^ Aroyothrix Bilbianii. By M. Paul Hallbz. 

In his ciiUuro of the ova of Asmris we</aJo^eph ila £*rof. Paul Haliez 
discovered a very curious Khi/.opod, to wbicli he has given the name 
of AregothrLv Balbtfinn. U moisuroi from 20 to /li according 
as it is more or less extended. Its irregularly globular body has 
its lower surface flattened into a pedal disk, and the form of the 
animal when creeping resemblos that of a jockey- cap. Its proto- 

E lasin is transparent and contains, besides granules and vacuoles, a 
irgo contractile vesicle, which M. Halloz found to ooinmunieote 
with the extoior. He was unable to ascertain whether the animal 
had a nucleus, as the employment of colouring agents would have 
killed the ova under observation. This Rhizopod presents appen- 
dages of two kinds, namely (1) a digitiform contractile pseudopo- 
dtutn presenting slow movements of oscillation and rotation, and 
(2) two very long and slender filaments of varicose aspect and often 
bifid, which serve to retain what the psoudopodium has seized. 
They are inserted upon two mamillec, which are pretty close to- 
gether, and in contracting they may form a spiral resembling that 
of the peduncle of the VortvcelU/e *, 

These appendages pUy no part in the locomotion of the animal, 
which is a simple reptation of the protoplasmic mass. Altliongh 
M. Hallez has only once mot with this Protozoou and could not study 
its development, his discovery of it is of considerable imtmrtance. 
The simultaneous presence of the pseudopodium of the Amosbans 
and of the filaments of the Heliozoa leads to the supposition that 
Aregothrix Balbianii may be regarded as a type intermediate be- 
tween these two groups. (The outline figure given of the animal 
(a side view) shows a depressed irregular cone having the fiat 
creeping surface below and the single psoudopodium springing from 
the ajiex* Two long slender threads, thickened at intervals, spring 
from two corneal projections on one side of the cone, and a fiagel- 
late Infusoiiian is shown os retained by one of these filaments. 
The coniractile vesicle is placed imrat>d lately beneath the base of the 
of tiie two filaments,)— de la BociM des Scunee$ de 
Idlhf s4r. 4, tome xiv. ; Bull, Scitut. du Dip, du Nord^ October 
1886, p. 323. 

^ JM(at6ma JUigerum^ according to dhpar^e, can retract the fila- 
ments which it emits in the same way. 
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ATuricTrfl, mw f>pecies (»f, 144. 

At’tinoftlroma, new HprioH of, 2-il. 

/4iUiottif>rus, o}jnriu?fpi8 of llio new' 
genua, 417, 

Aniorphinn, new spocioa of, 40. 

Amphileptua, new flpocioa of, 102. 

Anciiomonne, new upeciea of, 140. 

Anoxodua, cliaractei^s of the new 
genua, 241. 

Aniinale, on pelagic, from Alaace* 
l^irraino, 207. 

Anoplugeniiw, new apecieu of, 78. 

Anoplophr} a, new apeciea of, 86. 

Antichira, new species of, 408. 

Apomecynn, new species of, 246, 

Araneae, on Dr. Dt^^tkau’8 classifica- 
tion of the, SOI. 

Aroothrix Balhionii, description of, 
6 ^ 19 . 

Arthroncantlm, on the generic imrao, 
271. 

Arthropoda, on the classification of 
the, K)8, aC4. 

Ascaltirt, new species of, 637. 

Astrocoftnias, on some, 202, 

Alhetetes, characters of tho now 
ffenus, 416. 

Ihilanilozoon, characters of the new 
genus, 100. 

Baris, new species of, 426. 

Bates, H. W., on the Ooleoptera 
collected by Mr, O. Lewis in Cey- 
lon, 08, 143, 100. 

Batrachiana, on the oviposition in 
the tailless, 461. 

Beddard, F. E., on some earthworms 
from Ceylon and the Philippine 
Islands, 80 ; on striated muscles in 
Echinida, 428. 

Beddome, Col. K. IL, on the earth- 
snakes of India and Ceylon, 8. 

Bell, F. J., on a new species of 
Echiiiocardium, 516. 


Bembidium, new species of, 167, 

Bertkau’s classification of the Ara- 
npic, on, 301. 

Beyiichia, on the genus, 8il7 ; new 
.*>peeieH of, ,‘i56. 

Bib, on the identity of the, with the 
Poor-God, 441, 5^20. 

Blechrus, new si^ecies of, 206, 

Bollia, characters of the new genus, 
360 , new species of, 406. 

Bone-cnv(ja, on Tx^CHmt r<».soarches in, 
in North Wales, 292. 

Books, new: — Bud(h>-Lund*s Orua- 
tacoR Isopoda Terrestria, 81 ; de 
LonoVs l*al4ontoWiu Fran^aise, 
Ten’aiu jurossique, Grinoides, 276; 
Wachsttiuth and Bpringer’s lievi- 
sion of the Palaeocrinoidea, 

III., 276 ; Dixon’s Evolution with- 
out Natural Selection, 881 ; Pen- 
nington’s British Zoophytes, 465; 
T^yrtekker a Reptilia and Am|diibia 
of the Maleri and Deitwa Groups, 
632. 

Boulenger, 0. A., on Rana tempo- 
raria, 248; on the oviposMon in 
Fhyllornedusa Ih(‘riugii, 463. 

Brachionus, now species of, 299, 

Brooks, W. K., on tho StOmato- 
poda, B16. 

Bruchidm of Japan, on the, 84. 

Bruchus, new Bp'cics of, 85. 

Hugula, new 8p(icies (|f, 262. 

Butler, A. G., on tho ^ua Teriaa, 
with descriptions of now species, 
212, 468; on a hitherto uzmamea 
butterfly from Madeira, 480, 

Calathoiujmua, characters erf the rksW 
tfonus, 77, 

Oalochromus, new species of, 498. 

Carter, IL J., on Sponges from South 
Australia, 40, 112, 481, 602. 

Catascopus, new species of, 208. 
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OholuS) n«w «pecie«j of, 420. 

Ckondn^pids, new sjjecies of, 122. 

Chreostes, new fipt-jcies of, 2-fai 

OhryBOpvxis, new spociea of, 100. 

t'lRTfke, W. E., on the nccurrenoe of 
Mosoplodon bidens on the York- 
shire coaet, 53. 

C'lathriua, new eperios of, 602. 

Inlaws, Prof. 0., on the heart of the 
Gamaaidto, 168. 

ClosteneniQ, charactors of the new 
ffenus, 00. 

Coleoptera, new, 34, 30, 08, 143, 100, 
230, 416, 497. 

Golpidium, new apecies of, 103. 

Colpodes, new apoeios of, 146. 

Cooke, A. 11 , on the genua Vulaella, 
69; on the testaceuua Mollusca 
from the Gulf of Suez, 128. 

Oowla, on a new genus of Devonian, 
389, 518. 

CruHlnceti, on the nbvssal Decapod, 
of the ^Albatrosb’^ dredgings in 
the Nt)rth AtlantiCy 187. 

CryptacruH, new spoeies of, 423. 

Ciirculionidro, on new Neotropical, 
416. 

Cyclanura, characters of tiio new 
genus, 100. 

Ojmborhynchua, now species of, 422. 

Dailasia, characters of the new 
genua, 104, 634. 

Davidaon, T., on a .living spinoao 
Bhynchonella, 1. 

Day, F., on Orcynus thynniia, 400 ; 
on the Britiah Weevers, the Bib, 
and the Voor-Ood, 526. 

Delias belladonna, observationa on, 
167. 

Daramas, ebaraoters of tbe new 
genus, 262. 

Deroorania, new variety of, 70. 

DiaohoriB hirtisBima, on a new form 
of, 203. 

Diaporesia, cbaraoters of the new 
genua, 423. 

Diplomautax, characters of the new 
goaus, 104, 337. 

Diplommotina, on the oocurrence of, 
in Trinidad, 386, 
hsericus, new apociee of, 73. 
nt, W. h,t contributions to 
Malayan entomology, 253 , 630 ; on 
the genus Terias, 377, 468i 

on the Eoaropean races of, 

Ddliehoetis, new species of, 204. 


Drotnius, new species of, 206. 

Duncan, Prof. r. M , on the struc- 
ture and classification of some 
Madreporaria, 290 ; on so(ue As- 
troctBniffi, 292, 

Dysphiles, characters of the new 
genus, 416. 

Dj stasia, now species of, 246. 

Earth-snakes of India and Ceylon, 
on the, 3. * 

Earthworms from Ceylon and the 
Philippine Islands, on, 80. 

Eccoelomda, characters of the now 
family, 46. 

Kchinida, on new organs in, 386 ; on 
striated muscles in, 388; on tbe 
nerve-terminations in tbe pedicel- 
luri® of, 469. 

Echinorardlnm, on a new species of, 
from tbe Obannel Islauds, 616. 

Elwes, 11. J., on Delias belladonna, 
167. 

Elyuinias, now species of, 6.31. 

Pdytrocoptus,iiow species of, 421. 

Entomostroca, on tbe Palrooroic 
bivalved, 337, 403. 

Entoniscus mmnadis, observationson, 
636. 

Epipedocera, new spetdes of, 241. 

Eretbisies, new species of, 421. 

Etheridge, 11, Jun., on Tasmanian 
and Australian of tho ge- 

nus Htenopora, 173. 

Eiirbinus, new speries of, 426, 

Eutoxus, new species of, 427. 

Fibulia, new species of, 61. 

Fishes, on tbe ertrly stages in the 
development of the Food-, 443, 

Flustra securilVons, observations on, 
264. 

Foord, A. II., on a new genus of 
Devonian conds, 389, 518. 

Foulke, Miss 8. G,, on an eudopara- 
site of Noteus, 85. 

Oarnasidm, on the heart of the, 168. 
472. 

Ganoris, new s|)eciew of, 430, 

Ganymela, characters of the now 
genus, 427. 

Geological Society, proceedings of 
the, 289. 

Gerhillus, on a new, from Sind, 246, 

Giard, A., on Entoniscus mtenadis, 
535. 

Gruber, Bt, A., on the physiology 
and biology of the Protozoa. 
478. 
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Gu[my» R. J. L., on the occurrenco 
01 Diplooiinatiua in Trinidad; 

HalleZ; P., on a new Rhiionod, 680. 

Hamann, I)r. 0., on striated muscles 
in Echinida, 428 j on the 
nerve-terminations in the pedicel- 
lariso of Echinida, 469. 

fh^rpeatos auropunctatus, new variety 
of, 84. 

Hesperomys, new species of, 260. 

II(^teromitB» iksw species of, 98. 

Hicks, Dr. H., on recent researches 
in bone-caves in North Wales, 
292. 

Hincks, Her. T., on the Polyzoa of 
the Adriatic, 264. 

Hinde, Dr. G. J., on a question of 
nomonclatim^, 27 1 . 

Histiobalantiuni, characters of the 
new genus, 106. 

lloll, Dr. JI. Ti., notes on the Paleo- 
zoic bivaUed Eutomoatraca, 887, 
40.8. 

Houialocerus, now species of, 418. 

llypaapist/os, characters (»f the new 
genus, 89. 

Ilvi^tricrinus, on the generic name, 
‘271. 

Ihering, Dr. II. v., on the oyiposition 
in Phvllonioduaa Ihorinjrii, 401. 

Imhof, Dr. O. E„ on pelade animals 
from freshwater basins in Alsace- 
Lorraine, 297. 

Infusoria, on new, from American 
fresh waters, 98, 387, 684 j observa- 
tions on some, 473. 

Jones, Prof. T. K., notes on the 
Palroozqic bivolvod Entoraostraca, 
887, 408. 

Kennel, Dr, von, on the reproduction 
of freshwater Planarift) by trans- 
verse division, 80. 

Kidston, R., on a new species of 
Psilotiies, 492. 

Kla*.denia, characters of the new 
genus, *802. 

Launosaocus, new species of, 418. 

LagaTue,new grecies of, 146. 

LaKschewita, M.» on the Calcareous 
Sponges of Minorca, 686. 

Laukoster, Prof. E. K., on Prof. 
Clauses classification of the Ar- 
thropoda, 804, 

Lebia, new Species of, 209. 

J^idy, Prof., on Lumbricus giacialis, 


Lendenfeld, Dr. R. v., on the hertnous 
and muscular sy stems of the 
Sponges, 872, 

Lepidoptem, new, 212, 251, 480,690 j 
on the synonymy of some Attstara- 
lian, 628. 

l^ucandra, now species of, 688. 

Lima, new species of. ]«16. 

Lionychufl, new sjHKSies of, 207. 

Logania, new species of, 68l. 

Longicoruia« on new Asiatic and 
African. 289. 

Loxopliyllum, new species ot 108, 

Lumbricus, now species of, 800. 

Lyc'ienostlios, now species of, 26H. 

LYHioaquilla, observations on, J66. 

^facAndrowV, K., Hat of Tftstacoous 
Molliibcn from the Gulf of Sueit, 
128 . 

M‘lnto8h, Ihof., on Orcynus thyunus, 
82G, 628 ; on the llrftish Weevers, 
the Bib, and the Poor-C'od, 44L 

Madi'eporites, on the structure and 
clasaiiieation of some, 290. 

Mammals, new, 84, 240, 260. 

Meehan, Mr., on the vimltsnce of the 
common parsnip, 170. 

Melactus, note on the new genu^, 
410. 

Melanophidium, descriptions of the 
species of, 29. 

Membraniporn, new species of, 266. 

Mesoplodon bidens.ou the occurrence 
of, on the Yorkshire cosst, 68« 

Meyenia plumoaa, new species of, 
170, 

Meyrick, E., on the synonymy of some 
Australian Lepidoptem. 62S. 

Michael, A. I)., on the discovery ^f 
the heart in Qaniasus, 47t. 

Microscopical Club of Duhlb, pro- 
ceedings of the, 161. 

Molluscs, on a gemxs of acephakHOi, 
69; on the testaceous, mm the 
Gulf of Sues, 128. 

Moniligastcr, new species of, 94. 

Murray, J. A., on an apparently new 
species of Scinciis, 67 ; on a n4«r 
Gerbillus fi'om Hind, 246. 

Mus, new species of, 84. 

Nacaduba, now species of, 268. ^ ' 

Nenenia, characters of the 
genus, 240. 

Nicholson, Dr. H. A., on Taanmniiai 
and Australian species of the genUf 
Hhmonora, 173 ; 6n new or impe^ 
fectly known species of Stroihoto- 
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, ; on n new genus of 

corals, W, 

on an endoptimsite of, 65. 
on the iinprtauoe of tbe, 
in Itog^ration, 482. 

Orornus thynnus, notes on, 820, 400, 


Owen, Sir R., on the premaxillaries 
en4 acalprifopin teeth ot Phascolo- 
ittys curviPostriti, 289. 

Oaymerux, new sjHicies of, 600. 
Piipilio, new species of, 261. 
raPamonas, new species of, 08. 
J^arsnlp, virulciieo of the common, 
170. 

Fa?ooe, F. P., on new liongiconiia, 
230; on new Nwtropical Curcu- 
lionidtt^, 416, 

Pastinaca sati\a, \mileiice of, 170. 
Perichmtn, new species of, 8tt 
Perigowa. new species of, 140. 
Pemci, E., on the Hlellerida col- 
lected in the * Talisnian ’ expedi* 
tion, 80. 

Pha^^cvdoui^s ct|r\ irostris, on the pre- 
maxiUaries and scalpriform teeth 
of, 280. 

PliUtts, new species of, 239. 
Phlmodicl}onina, characters of the 
new group, 41, 

Phylloinedusa Jheringii, on lbc3 o\i- 
position in, 481. 
iWuruB, new species of, 424. 
PlacOntula, characters of tlie new 
* genus, 407. 

Plananro, on the reproduction of, by 
tnwifivei'se division, 88, 
iHenetos, new species of, 100. 
yifttyplectrurus, new species of, 33. 
Plectrurus, now species of, 26. 
Mymastia, now species of, 110 
rUlyommatufl, new species of, 632. 
pdVjzoa of the Adriatic, on the, 

PooT-Cod, on the identity of the, 
with the Bib, 441, 520. ‘ 
Poterlonhorus, new species of, 4i)0, 
fj,, on a new variety of Mey- 
«nia plumoBa, 170. 

Priiffiiitia, new species of, 408. 

Prince, E. 35., on fhe early stages in 
, the" devdbpnient of the Food* 
^bes, 443; 

now species of, 240. 
jWtcwoa, on the physiology and bio- 

tttos, oil a new species of, 402. 


Pygobruchus, characters of the new 
genus, 38. 

liana temporaria, remarks on, 
248. 


Rhabdoatyla, new species of, 108. 

Rhaphidopora, characters of the new 
genus, ^), 618. 

Khinophis, descriptions of the species 
of, 6. 

Khiropod, on a new, 539. 

llhynchonella, on a liiing spinose, 
from Japan, 1. 

Schisoporella, new species of, 267. 

Scincus, on an apparently new species 
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